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FOREWORD 

■ This  report  l3  the  result  of  a study  performed  by  NAVLOQSIP  Sub-working 

Group  (SWO)  l4.3.  The  study  concerned  ^reliability  and  maintainability  needs  from 
data-feedback  systems  currently  In  use  by  military  and  Industrial  organizations, 
and  the  requirements  for  an  expanded  system.  The  sub-working  group,  operating 
under  the  Action  Officer,  NAVLOQSIP  Objective  Number  l4,  consisted  of  the  following 
representatives : 

Mr.  J.  Sacks,  Head,  Dependability  Engineering, 

NAVSEC , Chairman 

Dr.  R.  Lundegard,  ONR 

Mr.  E.  E,  Sheehan,  NAVMAT 

Mr.  D.  Manahan,  NATC-MEAB,  ST-37A 

ARINC  Research  Corporation  acted  as  consultant  to  the  sub-working  group. 
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SUMMARY 

1.  General 

^ This  reportl^om  NAVLOGSIP  Sub-Working  Group  l4. ^describes  a study  of 
maintenance  data  systems  presently  being  used  by  the  Navy,  other  military  branches, 
and  manufacturers,  and  recommends  data-elements  for  collection  In  an  Improved 
Navy  system.  The  Navy  data-collectlon  systems  reviewed  Included  both  expiring 
and  continuing  systems.  Data  elements  required  for  sh:^jf^d_  collectloiy  as 
proposed  by  AEFF  Code  1820,  Philadelphia  Naval  Shlpyard/^have  been  Integrated  with 
those  recommended  by  the  NAVLOGSIP  sub-working  group.  Minimum  data-collectlon 
requirements  were  established  for  the  three  phases  of  an  equipment's  life  cycle: 
'-iry  research  and  development,  design  and  preproduction,  and  ^7  operation. 

The  data  elements  recommended  for  collection  are  classified  as:  — 

(1)  Bookkeeping  elements 

(2)  Time,  Cycle,  and  Date  elements 

(3)  Technical  Support  elements 

The  elements  are  listed  In  Table  S-1,  along  with  definitions  and  major  Justifica- 
tions for  Inclusion.  Each  data  element  listed  Is  required  In  one  or  more 
computations  whose  results  provide  management  with  valuable  decision -making  tools. 

2.  Conclusions 

(1)  Data  elements  now  being  collected  by  manufacturers  could  be  utilized 
more  effectively  In  the  existing  Navy  data-collectlon  systems. 

(2)  There  are  wide  variations  In  the  types  of  data  being  collected  by 
manufacturers.  This  seems  to  be  the  result  of  nonuniformity  In  the 
data-collectlon  requirements  placed  on  the  manufacturers  by  Navy 
project  managers. 

(3)  A reliability  program  conducted  In  compliance  with  MIL-STD-785  and 
SECNAVINST  3900.36  will  supply  Information  that  Is  adequate  for  Navy 
management  use  In  a particular  project.  However,  these  documents 

do  not  require  that  the  Information  be  passed  on  to  external  activities, 
such  as  Navy  central  data  banks.  Instructions  for  maintainability 
programs  are  even  less  comprehensive. 

(4)  Standardization  of  computational  procedures  by  FARADA  and  the  University 
of  Pennsylvania's  Monitor  Data  System  would  Increase  the  usefulness 

of  the  data  being  collected;  standardization  of  computational  procedures 
In  accordance  with  the  general  effectiveness  model  (GEM)  developed  by 
the  Naval  Applied  Science  Laboratory  would  be  appropriate. 
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table  S-1 

RECOHMENSQ)  DATA-ELEMEin  RBQUIBENENTS 
rOR  RELIABILITY  ANB  NAUfTAINABILITY  OATA'PEOIBACX  SYSTEM 

Data  Element 

Life-Cycle  Phase* 
^ 1^1  3 

Definition 

Major  Justification 

• 
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Reporting  Activity 

Identification  of  the 
data  source 

To  Identify  the  location  of 
the  equipment  when  the  event 
occurred. 

Equipment  Identification 

The  equipment  Identifi- 
cation code  number  from 
catalog 

To  provide  equipment  or  part 
Identification 

or  Work  Unit  Code  (WUC) 

Name  of  Equipment 

Identification  of  the 
equipment  at  the  highest 
assembly  level 

To  maintain  record  of  malfunc- 
tions by  equipment  Identification 

Manufacturer's  Model 

Number  for  the  Equipment 

Manufacturer’s  model 

To  Identify  equipment  or  system 
by  model  number 

VM 

V/M 

number  for  the  equipment 

Serial  Number  of  Equipment 

Manufacturer's  serial 
number  assigned  to  the 
equipment 

To  maintain  record  of  malfunc- 
tions by  equipment  serial 
n\imber 

Y/M 

WA 

WA 

Equipment  Manufacturer's 

Name  or  Code 

Identification  of  manu- 
facturer of  equipment 

To  monitor  manufacturer's 
performance 

Contract  Number 

1 

Identification  of 
contract  under  which  the 
equipment  was  produced 

To  assist  In  monitoring  contractor 
compliance  with  equipment  specifi- 
cations and  warranties 

Name  of  Failed  Aasembly 

W/a 

W/A 

Identification  of  the 
assembly  in  which  the 
malfunction  occurred 

To  maintain  record  of  malfunctions 
by  assembly  designation 

Manufacturer  of  Called 
Assembly 

Identification  of 
manufacturer  of  assem- 
bly In  which  failure 
occurred 

To  monitor  manufacturer's 
performance  and  Identify  problems 

Drawing  Number  or  Federal 
Stock  Number  of  Failed 
Assembly 

Manufacturer's  drawing 
number  or  FSN  of  assem- 
bly in  which  failure 
occurred 

To  identify  the  particular 
assembly  design 

Name  of  Failed  Part 

Identification  of  the 
failed  part 

To  maintain  a record  of  malfunc- 
tions by  part  Identification 

Manufacturer's  Part  Number 

Manufacturer’s  Part 
number  or  failed  stock 
number  for  the  failed 
part 

To  Identify  the  failure  by  part 
number 

or  Federal  Stock  Number 
for  Failed  Part 

Serial  Number  of  Failed 

Part  (if  applicable) 

Manufacturer's  serial 
number  of  the  failed 
part 

To  maintain  record  of  malfunc- 
tions by  part  serial  number 

Manufacturer  of  Failed 

Part 

Identification  of 
manufacturer  of  failed 
part 

To  monitor  manufacturer's 
performance  and  Identify  problems 

Drawing  Reference  Desig- 
nator or  Circuit  Symbol 
of  Palled  Part 

Manufacturer ' s drawing 
reference,  circuit 
symbol,  or  other  Identi- 
fication of  the  appli- 
cation of  the  failed 
part 

To  analyze  application 
stresses 

Manuf act ui'er  of  Replace- 
ment Part 

Identification  of  manu- 
facturer of  replacement 
part 

To  maintain  configuration 
control 

WA 

WA 



* Phase  1 - Research  and  Development  Phase 

Phase  2 - Design  and  Preproduction  Phase 

Phase  3 - Operation  Phase 

(continued) 


TABLE  S-1  (continued) 


Data  Element 

Life -Cycle  Phase 

Definition 

Major  Justification 

1 

2 

3 

Serial  Number  (where 
applicable)  of  Replace- 
ment Part 

Serial  number  of  replace- 
ment part 

To  maintain  configuration 
control 

Technical  RatihR  01' 
Maintenance  Personnel 

■ 

■ 

Navy  technical  rating  of 
personnel  who  performed 
the  maintenance 

To  monitor  the  adequacy  of 
technical-personnel  assignments 

mi. 

Applicable  Technical 

Manuals 

1 

1 

Identification  (including 
revision  number)  of 
manuals,  drawings, 
instructions,  etc.  used 
by  maintenance  personnel 

To  monitor  adequacy  and  avail- 
ability of  technical  support 
documents 

mu 

Name  of  Test  Facility 

■ 

1 

Identification  of  the 
facility  conducting  the 
test  if  this  is  different 
from  the  reporting  activ- 
ity 

To  identify  location  of  equip- 
ment when  failure  occurred 

mi'. 

mi. 

i 



Time, 

Cycle,  and  Date 

Calendar  date  of  report 

To  monitor  efficiency  of  failure - 
reporting  eystem 

Date  of  Malfunction 

■ 

1 1 

To  monitor  sequence  of  failure 
and  to  trace  environmental 
conditions 

'/////y7///A 

tloned  was  observed 

1 

Operating  Time  on  the 
Specific  Equipment  when 
Malfunction  Occurred 

Operating  Time  on  the 
Specific  Equipment  when 
Malfunction  Occurred 

To  compute  equipment  failure 
distributions  with  time 

Iluinber  of  cycles,  starts, 
landings  etc.  on  the 
malfunctioning  equipment 
when  the  malfunction 
occurred  (if  applicable) 

i 

i 

Number  of  cycles,  starts, 
landings  etc.  on  the 
malfunctioning  equipment 
when  the  malfunction 
occurred 

Tc  compute  equipment  failure 
distributions  with  cycles 

Accumulated  Operating  Time 
on  all  equipments 
(Periodic  Reporting) 

Accumulated  Operating 
time  on  all  equipments 

To  compute  failure  rates 

Accumulated  cycles,  starts 
landings  etc.  on  all 
equipments.  (Periodic 
Reporting) 

1 

1 

Accumulated  cycles, 
starts  landings  etc, 
on  all  equipments 

To  compute  failure  rates 

mi. 

mi. 

mi. 

Date  Maintenance  Started 

Calendar  date  mainten- 
ance started 

To  compute  equipment  HTTP  and 
availability 

mi.ma 

Date  Maintenance  Ended 



Calendar  date  mainten- 
ance ended 

To  compute  equipment  MTTR  and 
availability 

yjmm/A 

Clock  Time  Maintenance 
Started 



Time  maintenance 
started 

To  compute  equipment  WTTR  and 
availability 

mi//////y. 

Clock  Time  Maintenance 

Ended 



Time  maintenance  ended 

To  compute  equipment  WTTR  and 

7/////mi. 

Active  Maintenance  Man-Hour£ 

■ 

Active  repair  time  for 
preventive  and  correc- 
tive maintenance  actions 

To  compute  Maintenance  Support 
Index  of  the  equipment  and  cost  of 
repair 

'm/m/ym 

Man-Hcurs  to  Diagnose 
Malfunction 

■ 



Total  number  of  man-hours 
required  to  identify  the 
functional  problem  area 

To  assess  ease  of  problem 
Identification 

mi/ma 

Man-Hours  to  Gain  Access  to 
Malfunctioned  Part 

■ 

t , 

Total  number  of  man-hours 
required  to  gain  access 
to  malfunctions!  part 

To  assess  ease  of  physical 
access  to  the  problem  area 

mi. 

W/A 

Man-H  urs  to  Repair,  Replace, 
or  Adjust  malfunctioned 
Part 

1 

t 

Total  number  of  man-hours 
required  to  repair, 
replace,  or  adjust  the 
malfunctioned  part 

To  assess  ease  of  repair 

'im. 

mi. 

t Collected  durti^  Initial  period  of  operation  (length  of  period  depends  on  equipment 
classification). 


(continued) 


TABLE  S-1  (continued) 


Life -Cycle 

Phase 

^..J 

3 

Data  Element 


Definition 


Major  Justification 


Technical  Support 


Environment  when  Malfunc- 
tion Occurred 

r 1 

Identification  of  natural 

To  analyze  the  effect  of  environ- 
ment on  reliability 

yzzzzww'^z/z/. 

and  functional  environ- 
ment when  equipment  failed 

Equipment  Operation  at 

Time  of  Malfunction 

Equipment  operation  when 
failure  occurred.  (Full 
load,  flank  speed,  cruise. 
Idle,  static,  energized, 
radiating,  off,  etc. 

To  analyze  stresses  present  when 
failure  occurred 

V//M 

'/m 

Effect  of  Malfunction  on 
Equipment  Operation  i 

Description  of  equipment 
performance  after  failure 
occurred 

To  assess  equipment  capability 
in  a degraded  mode 

y////AV/////:'//////. 

1 1 

1 ! 

1 1 

Symptoms  of  Malfunction 

■■1 

Description  of  abnormal 

To  assist  in  problem  identifies- 

manifestatlone  at  time  of 
mal function 


tion  and  verification 


Malfunction  Verified 


Verification  that  the  part 
failed 


To  ensure  accuracy  in  relia- 
bility computations 


Cauee  of  Malfunction 


Y//W/M 


Comments  or  suggestions 
from  the  responsible 
technician 


To  assist  in  problem  identifi- 
cation 


Condition  of  Failed  Part 
(How  Malfunctioned) 


Description  of  failed  part 
such  as  broken,  bent, 
burned,  etc. 


To  assist  in  problem  Identifi- 
cation 


Primary  or  Secondary 
Failure 


'///M/M 


Information  on  whether 
this  was  a primary  failure 
or  one  caused  by  failure 
of  another  part 


Required  to  evaluate  failure 
cause,  mode,  to  censor  failures, 
and  to  assess  failure  effect 


Disposition  of  Replaced 
Part 


Description  of  what  was 
done  with  the  failed  part 
after  removal,  such  as 
repaired,  returned  to 
contractor,  scrapped 


To  provide  a record  of  final 
disposition  for  cost  and  failure 
analysis 


Is  a Follow-Up  Report 
Required? 


7//Mzm 


No,  if  repair  has  been 
completed;  Yes,  if  repair 
has  not  been  completed  or 
if  analysis  of  failed 
parts  is  to  be  performed 


To  alert  analyst  if  additional 
maintenance  or  data  is  involved 


Type  of  Test  Being 
Conducted 


v/z/M////. 


Name  of  test,  with 
description  and  purpose 


To  identify  the  controlled  opera- 
ting conditions 


Number  of  Equipments  Under 
Test 


Total  number  of  equipments 
of  the  same  type  under 
the  same  test 


To  compute  probability  of  success 
(total  population  required) 


(b)  standard  Instructions  to  manufacturers,  laboratories,  and  test  facilities 
on  the  collection  of  data  elements  during  controlled  tests  would 
facilitate  the  collection  of  accurate  data. 

(6)  The  data-element  nomenclatures  and  definitions  used  In  the  Navy,  other 
military,  and  manufacturer's  data-feedback  systems  are  varied  and 
Incompatible. 

(7)  The  existing  data-feedback  systems  are  not  adequate  In  the  areas  of 
reliability,  maintainability,  and  availability  for  effective  equipment 
evaluation  nor  to  allow  project  managers  to  comply  properly  with 
SECNAV  Instruction  3900.36. 

3.  Recommendations 

The  following  recommendations  cover  requirements  for  achieving  an  Integrated 
Navy  data-feedback  system  that  will  provide  Naval  management  personnel  with 
adequate  Information  In  the  areas  of  equipment  reliability,  maintainability,  and 
availability.  The  recommendations  are  based  on  conclusions  made  by  NAVLOGSIPS 
SWG  l4.3  during  Its  Investigation  of  military  and  manufacturer  data-collectlon 
systems. 


3-1  Recommendations  for  Data -Element  Reporting 

The  reliability  and  maintainability  data -elements  specified  In  Table  S-1 
are  the  minimum  required  by  Navy  management  personnel  to  perform  their  functional 
assignments.  It  is  recommended  that  these  reporting  requirements  be  Implemented 
as  follows : 

(1)  Navy  Project  Offices  that  have  responsibility  for  prototype -equipment 
development  should  be  Instructed  to  collect  from  manufacturers, 
laboratories,  and  test  facilities  the  data  elements  specified  for 
collection  during  the  research  and  development  phase.  These  data 
should  be  transmitted  to  FARADA  and  the  University  of  Pennsylvania ' s 
Monitor  Data  System. 

(2)  COMOPTEVFOR  and  Navy  Project  Offices  that  have  responsibility  for 
evaluating  the  preproduction  equipments  (including  modifications  to 
operational  equipments)  should  be  Instructed  to  collect  the  data 
specified  for  collection  during  the  design  and  preproduction  phase. 

The  data  should  be  transmitted  to  the  data  banks. 

(3)  A program  plan  that  will  result  In  a cost-effective  data-feedback 
system  for  the  operation  phase  should  be  developed  and  Implemented. 

(The  plan  should  Incorporate  the  recommendations  given  later  In  this 
section. ) In  the  Interim,  data  collection  In  the  operation  phase 
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should  continue  collecting  the  following  trial  elements  that  have  been 
added  to  the  MDCS  (ships). 

• Equipment  operating  time 

• Part  failure  modes 

• Part  failure  cause 

• Effect  of  failure  on  operational  status 

• Equipment  downtime 

• Failed  part  source  (manufacturer) 

• Serial  number  of  failed  assembly,  modules,  and  LDA 

• Active  repair  time.  Including  calendar  time  and  man-hours 

• Rates  and  specialties  of  maintenance  technicians 

(4)  A military  standard  which  classifies  equipments  by  complexity,  sensi- 
tivity (to  handling,  maintenance,  or  operation),  technical  sophistication, 
and  life  expectancy  should  be  developed  as  a basis  for  establishing 
the  periods  of  time  after  which  general  reporting  may  be  substituted 
for  detailed  reporting.  Detailed  reporting  Is  defined  as  the  collection 
and  transmittal  of  all  the  data  elements  specified.  General  reporting 
Is  defined  as  the  collection  and  transmittal  of  only  a selected  group 
of  the  specified  data  elements;  basic  failure  reports,  periodic 
operating -time,  and  other  data  necessary  to  compute  equipment  reliability 
and  availability  would  be  submitted,  while  elements  concerned  with 
environment,  symptoms,  effect  on  equipment,  detailed  maintenance  times, 
and  others  would  not  be  collected. 

The  standard  should  Include  a collection  procedure,  based  on  equipment 
classification,  similar  to  the  following: 

(a)  During  the  research  and  development  phase  and  the  design  and 
preproduction  phase,  detailed  data  reporting  will  be  required 
on  a continuing  basis. 

(b)  Detailed  reporting  for  a new  or  a newly  modified  operational 
equipment  will  be  conducted  for  a period  based  on  the  equip- 
ment classification  or  until  the  equipment  stabilizes. 

General  reporting  requirements  will  then  continue  for  a 
period  of  six  to  twelve  months,  depending  on  the  equipments' 
classification. 

(c)  On  a yearly  or  bl-yearly  cycle,  depending  on  the  equipment 
classification,  detailed  reporting  will  be  resumed  for  a 
short  period. 

This  selective  reporting  procedure  would  provide  sufficient  Information 
to  monitor  equipment  effectiveness  and  wear-out  trends,  reduce  the  cost 
of  operating  the  data-feedback  system  and  reduce  the  reporting  burden. 
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(5)  The  collection  procedure  Included  In  recommendation  4 might  be  modified 
(with  some  risk  to  accurate  decision  making)  by  requiring  that  the 
periodic  shift  to  detailed  reporting  (Item  C In  the  procedure)  be 

made  on  only  a selected  sample  of  equipments;  sampling  would  be  based 
on  the  equipment  classifications. 

(6)  A tabular  form  for  data  reporting  should  be  developed  for  use  In 
the  operation  phase.  The  form's  design  should  be  based  on  the 
effective  use  of  electronic  data  processing  machines  and  computers 
as  to  relieve  Fleet  and  aviation  personnel  of  the  task  of  performing 
computations.  Additionally,  the  form  should  provide  for  reporting  of 
equipment  operating  time  on  a monthly  basis. 

Table  S-2  shows  the  Items  that  should  be  requested  on  the  form.  Each 
item's  general  location  on  the  form  Is  shown,  but  no  attempt  has  been 
made  to  establish  an  effective  layout  or  design. 

(7)  Part -replacement  data  should  be  reported  at  the  Intermediate,  tender, 
shop,  and  depot  maintenance  levels.  To  support  Navy  cost-effectiveness 
evaluations,  the  following  minimum  Information  Is  required: 

(a)  Maintenance  man-hours  at  the  assembly  or  subassembly  level  j 

(b)  EIC  and  serial  number  J 

(c)  Part  replacement  Identification,  Including  LDA,  part 
number,  and  reference  designation  or  circuit  symbol 
Identification 

(d)  How  malfunctioned  for  failed  parts 

(e)  Number  and  Identification  of  replaced  parts 

(f)  Assembly  or  subassembly  performance  level  upon  receipt  at 
the  maintenance  activity 

(g)  Secondary  failure  Identification  (if  applicable) 

(h)  Test  and  check-out  performance  after  repair 

(l)  Date  failed  equipment  received 

(j)  Date  equipment  repair  completed 


xl 


sasasi. 


TABLE  S-2 


INFORMATION  CONTENT  FOR  FAILURE  REPORT  FORM 


1.  Reporting  Activity 

2.  Date  of  Report  Submittal 

3.  Equipment- Identification  Code 

[EIC]  (See  Note  l) 

4.  How  Malfunctioned  Code 

5.  Symptom  Code 

6.  Effect  Code 

7.  Operating  Time  at  Failure 

8.  Date  and  Clock  Hour  of 

Malfunction 


9.  Failure-Discovered  Code 

10.  Failure-Verified  Code 

11.  Dlsposltlon-of-Falled  Equipment 

Code 

12.  Replacement  EIC  (See  Note  2) 

13*  Environment  Code 

14.  Cause  of  Malfunction  (Code  or 

Narrative ) 

15.  Operating  or  Performance -Level 

Code 


MAINTENANCE  DATA: 


17.  Tech. 

18.  Tech. 
19-  Tech. 


Rate 

Rate 

Rate 


Start 

21.  Date  & Clock  Hour 

22.  Date  & Clock  Hour 

23.  Date  & Clock  Hour 


25. 


26. 


27. 


Stop 

Date  & Clock  Hour 
Date  & Clock  Hour 
Date  Sc  Clock  Hour 


Type  of 
Maintenance 

29.  Action  Code 

30.  Action  Code 

31.  Action  Code 


20.  Tech. 


Note  1: 


Rate 


24. 


Date  & Clock  Hour 


28. 


Date  & Clock  Hour 


32. 


Action  Code 


This  code  starts  with  the  system  Identification  and  continues  with  the 
Identifications  for  assembly,  component,  LDA,  part,  serial  number,  and 
reference  designator  or  circuit  symbol.  Each  level  of  maintenance 
completes  the  code  as  far  as  Its  Information  allows. 


Note  2 ; Serial  numbers  only  unless  EIC  Is  changed. 


1: 


1 


3.2  Recommendations  for  the  Data  Feedback  System 

During  the  study.  It  was  observed  that  certain  additional  functions  will 
be  required  to  properly  Implement  the  recommendations  made  for  reporting  relia- 
bility and  maintainability  data  elements.  The  following  recommendations  result 
from  these  observations: 

(1)  Guidance  manuals  should  be  developed  and  training  programs  conducted 
In  two  areas,  as  follows: 

(a)  Management  use  of  reliability  and  maintainability  data 
outputs  as  decision  factors  equal  In  Importance  to  cost, 
schedule,  manpower,  and  equipment  performance 

(b)  Data  collection  by  technicians  and  maintenance  personnel 


The  latter  training  should  be  conducted  either  as  part  of  technical 
rating  requirements  or  In  the  form  of  courses  for  proficiency 
Increases. 


(2)  The  Navy  should  prepare  a guide  that  standardizes  data-element  terms 
and  definitions  for  the  MDCS  (Ships)  and  MDCS  (Aviation)  manuals 

and  clarifies  the  relationships  between  the  data  elements  In  continuing 
Navy  data  systems,  expiring  Navy  data  systems,  data  banks,  other 
military  data  systems  such  as  AFM-66-1  and  TAERS,  and  manufacturer's 
data  systems.  The  guide  would  assist  analysts,  data  processors,  and 
technical  personnel  In  applying  all  the  available  data. 

(3)  Computer  programs  should  be  developed  to  provide  summary  outputs 
rather  than  simple  lists  of  Information  from  failure  reports.  The 
programs  should  be  designed  to  allow  Inclusion  of  data  collected 
during  each  of  the  equipment's  life-cycle  phases.  They  should  have 
the  following  capabilities; 

(a)  To  automatically  retain  equipment -Identification  (bookkeeping) 
data  such  as  manufacturer,  manufacturer's  model  number, 
design-change  numbers,  dates  of  Incorporation  of  design 
changes,  contract  numbers,  etc.  Such  a memory  capability  will 
allow  many  data-elemeiits  to  be  reported  only  once. 

(b)  To  compute  MTBF,  MTTR,  equipment  availability,  and  the 
associated  summary  data  required  for  percentage  or  trend- 
change  analysis 

(c)  To  extract  computed  data  by  - as  a minimum  - reporting 
activity,  equipment  Identification,  or  failed  part  Identification. 

(4)  Data  generated  from  other  Navy  sources,  such  as  CASREPS  and  OPTEVFOR, 
should  be  programmed  into  the  MDCS  central  data -processing  system. 
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1 . INTRODUCTION 

This  report  describes  the  results  of  a study  whose  primary  objectives  were 
as  follows: 

(1)  To  describe  the  potential  use  of  a comprehensive  reliability  and 
maintainability  data-feedback  system  by  Navy  management  personnel 

(2)  To  identify  the  data-elements  that  must  be  supplied  by  tne  Fleet, 

Naval  Air  Stations,  manufacturers,  laboratories,  and  test  facilities 
for  use  in  a comprehensive  reliability  and  maintainability  data- 
feedback  system  for  Naval  weapons  systems 

The  data-feedback  system  was  to  provide  the  information  required  for  effective 
measurement,  problem  definition,  evaluation,  prediction,  and  management  of  existing 
or  future  Naval  equipments  by  generating  the  following  specific  items: 

(1)  Reliability  and  maintainability  Indexes  in  terms  of  mean  time  between 
failure  (MTBF),  probability  of  mission  success,  mean  time  to  repair 
(MTTR),  and  system  availability 

(2)  Failure  rates  of  parts  and  assemblies 

(3)  Data  for  use  in  isolating  design,  support,  and  maintenance  deficiencies 
and  providing  a basis  for  initiating  appropriate  corrective  actions 

(4)  Data  for  use  in  assessing  equipment  performance,  design-modification 
needs,  and  compliance  with  contractual  requirements 

(5)  Data  for  conversion  to  cost  information 

The  following  contraints  were  to  be  recognized: 

(1)  The  system  must  provide  reliability  and  maintainability  outputs  that 
are  useful  to  military.  Industrial,  and  design- engineering  users. 

(2)  The  outputs  must  be  in  sufficient  detail  to  offer  effective  guidance 
in  establishing  the  requirements  of  current  and  future  equipments  and 
systems . 

(3)  The  system  must  minimize  the  possibility  of  duplicate  reporting. 

(4)  The  system  must  accept  data  inputs  from  Fleet,  Naval  Aviation,  manu- 
facturer, laboratory,  and  test-facility  operations. 

(5)  The  system  must  fulfill  the  needs  of  naval  support  functions,  and  sea 
and  air  operations. 

(6)  Inputs  to  the  system  must  be  collected  from  equipment  at  the  assembly, 
subassembly,  component,  and  part  levels. 

(7)  Inputs  to  the  system  must  be  Justified  on  the  basis  of  need  and  the 
methods  and  techniques  to  be  used  in  evaluating  system  effectiveness. 
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2.  MANAGEMENT  USE  OF  RELIABILITY  AND  MAINTAINABILITY  DATA 

Adequate  system  reliability  and  maintainability  characteristics  are  essential 
to  achieving  satisfactory  mission  effectiveness  of  Navy  weapons  systems.  These 
supporting  characteristics  provide  measureable  monitoring  parameters  equal  In 
Importance  to  cost,  schedule,  and  design  performance.  Therefore,  they  deserve 
careful  management  consideration  during  declslon-maklng  and  program-monitoring 
activities.  SECNAV  Instruction  3900.36  dated  27  January  1966  delineates  policy 
for  the  reliability  of  Naval  material  and  assigns  the  management  responsibilities 
during  the  various  phases  of  the  material  life  cycle.  Adequate  data  must  be 
collected  and  made  available  to  the  Navy  managers  and  Fleet  Commanders  If  they  are 
to  be  able  to  comply  with  this  Instruction. 

The  effectiveness  of  a data -feedback  system  may  be  gauged  by  Its  ability 
to  supply  answers  to  questions  such  as  the  following: 

(1)  Is  the  malfunction  or  deficiency  the  result  of  Inadequacies  In 
maintenance,  design,  workmanship,  material  or  operating  procedures? 

(2)  Does  the  failure  rate  exceed  the  pre-established  control  limits? 

(3)  What  Is  the  probability  of  mission  success? 

(4)  What  are  the  operating  hours  at  the  time  of  failure? 

(5)  What  Is  the  mean  time  to  failure? 

(6)  What  failures  are  occurring  on  a specific  class  of  ship  or  type  of 
aircraft.  In  a certain  geographical  environment,  at  a particular 
base,  etc.? 

(7)  Can  the  failure  be  attributed  to  environmental  conditions? 

(8)  What  Is  the  ground  or  in-f light  abort  rate? 

(9)  Has  a given  component  or  system  failed  excessively  In  other 
applications? 

(10)  Is  the  system  or  support  equipment  being  operated  within  design 
specification  limits? 

(11)  What  system,  subsystem,  component,  or  parts  are  contributing  to  the 
highest  number  of  maintenance  actions  and  requiring  the  highest 
number  of  man-hours  for  repairs? 

(12)  What  Is  the  mean  time  to  repair? 
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(13)  Can  the  material -control  spares  support  the  maintenance  effort 
without  delaying  men  or  equipment?  Does  the  failure  require  tender 
support,  Intermediate  support,  or  depot  support? 

(14)  What  Is  the  expected  downtime  or  loss  of  availability  for  certain 
failures? 

(15)  Does  maintenance  of  the  system  require  special  skills? 

(16)  How  many  technicians  and  of  what  classes  are  needed  for  efficient 
maintenance  of  the  system? 

(17)  In  what  other  functional  modes  can  the  system  operate  under  degraded 
conditions  of  operation? 

(18)  What  design  modifications  should  be  proposed? 

{19)  Are  the  maintenance  actions  on  a particular  system  Increasing  In 
frequency? 

These  questions  concern  manpower,  costs,  support  equipment,  equipment 
capabilities;  the  answers,  which  would  directly  affect  management  decisions, 
are  not  being  provided  by  the  current  data-collectlon  systems.  For  example, 
outputs  from  the  current  MDGS  are  usually  tabulated  prlnt-outs  of  the  data 
submitted  on  the  report  forms.  This  output  does  not  lend  Itself  to  management 
use  because  of  the  tedious  computations  required  to  obtain  suitable  Information 
from  It.  Again,  although  the  existing  Navy  MDGS  does  provide  for  the  collection 
of  certain  data  elements  required  for  reliability  and  maintainability  analyses. 

It  does  not  collect  them  In  sufficient  detail. 

The  following  sections  discuss  some  management  tools  provided  by  reliability 
and  maintainability  data  during  the  three  phases  of  an  equipment's  life  cycle; 
the  research  and  development  phase,  the  design  and  preproduction  phase,  and  the 
operation  phase. 

2.1  Use  of  Data  During  Research  and  Development 

Some  of  the  more  Important  management  applications  of  reliability  and  maintain- 
ability data  during  research  and  development  are  discussed  In  the  following  paragraphs. 

2.1.1  Gompllance  with  Requirements 

Prediction  of  the  proposed  equipment's  reliability  and  maintainability 
Informs  management  of  the  design's  ability  to  achieve  requirements  established 
In  the  ADO'S,  TSOR's  and  SOR's.  Data  for  these  predictions  are  usually  obtained 
from  the  following  sources: 

(1)  MIL-HDBK-217A 

(2)  MIL-STD-756A 

(3)  PARADA/IDEP 
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(4)  University  of  Pennsylvania's  Monitor  Data  System 

(5)  Manufacturers  and  laboratories 

This  prediction  assumes  a "best  design"  and  should  be  equal  to  or  better  than 
the  requirements.  Predicted  MTBF's  below  the  equipment's  requirements  warrant 
immediate  management  attention  and  action.  Failure  to  achieve  predictions  equal  to 
the  requirements  often  results  in  later  penalties  in  cost,  schedule,  or  effective- 
ness because  the  reliability  of  the  end  product  seldom  exceeds  the  best  prediction. 

2.1.2  Test  Requirements 

The  reliability  prediction  for  the  design  selected  for  development  provides 
technical  guidance  for  planning  the  reliability  testing  of  the  models.  The  test 
plan  and  its  subsequent  implementation  again  affect  costs  and  schedules.  The 
results  of  the  actual  tests  will  provide  the  manager  with  the  first  measured 
assessment  of  the  equipment. 

2.1.3  Specification  Development 

The  results  of  the  initial  reliability  prediction  provide  valuable  Inputs  to 
the  preparation  of  the  equipment  specifications.  With  such  Inputs,  the  specifica- 
tion will  accurately  describe  achievable  requirements  for  the  equipment.  This  in 
turn  results  in  more  satisfactorily  negotiated  and  administered  contracts;  subse- 
quent trade-offs  in  performance,  reliability,  maintainability,  costs,  schedules, 
and  support  requirements  can  be  more  equitably  evaluated  and  Judged. 

2.2  Use  of  Data  During  Design  and  Preproduction 

Some  management  applications  of  relia>'lllty  and  maintainability  data  during 
design  and  preproduction  are  discussed  in  the  following  paragraphs. 

2.2.1  Evaluation  of  Contract  Progress 

Manufacturer  and  test-facility  reliability  data  can  supply  one  of  the  best 
progress-evaluation  parameters  available  to  Navy  managers.  Most  large  manufac- 
turers complying  with  quality  specifications  are  adept  at  collecting  data.  This 
is  particularly  true  for  the  test  facilities.  With  little  additional  effort,  valu- 
able reliability  data  can  be  obtained,  providing  the  Navy  program  manager  gives 
careful  thought  to  specifying  the  data  required.  For  example,  the  results  of  moni- 
toring the  time  schedule  for  completing  engineering -design  testing  of  breadboard 
equipment  are  often  as  valuable  as  are  the  test  data  themselves.  Predictions  of 
the  equipment  reliability,  based  on  the  failure  rates  of  the  parts  selected  for  the 
production  equipment,  are  as  Important  as  the  initial  reliability  prediction;  reli- 
ability data  obtained  from  bench  and  environmental  tests  on  the  parts  in  their 
assembled  configuration  generate  the  most  Important  information  for  contract  prog- 
ress evaluation.  Failures,  operating  time  at  failure,  total  accumulated  time,  num- 
ber of  parts  replaced  or  repaired,  maintenance  man-hours,  cause  of  failure,  accu- 
rate Identification  of  the  equipment,  and  the  environment  associated  with  the  test 
can  all  be  used  to  monitor  the  equipment's  progress  and  to  ensure  that  problems 
are  properly  corrected. 
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Computerized  calculations  of  the  reliability  and  maintainability  data,  cor- 
related with  equipment  Identification  and  design  changes  and  compared  to  program 
schedules  and  costs,  will  provide  the  necessary  information  for  progress  evaluation 
of  the  contractual  commitments.  This  data  will  also  assist  the  Navy  manager  In 
Identifying  uncorrected  failures  and  aid  in  establishing  adequate  spare-part 
provisioning. 


2.2.2  Other  Uses 

Reliability  £ind  maintainability  data  can  be  applied  by  the  Navy  manager  in 
performing  the  following  tasks; 

(1)  Evaluation  of  Test  Results 

(2)  Determining  Acceptance  Criteria 

(3)  Establishing  Training  Requirements 

(4)  Developing  Maintenance  Policies 

(5)  Predicting  Operational-Use  Costs 

(6)  Product  Improvement  Planning 

(7)  Manufacturer  Evaluation 

2.3  Use  of  Data  During  Operation 

In  the  final  analysis,  the  true  evaluation  of  an  equipment's  effectiveness 
is  in  the  operational  enviroment.  In  addition,  the  data  produced  during  Naval 
operations  can  be  used  to  evaluate  the  reliability  and  maintainability  predictions, 
analyses,  and  test  measurements  obtained  during  the  previous  phases.  This 
completed  cycle  accrues  to  the  benefit  of  the  next  system  acquired.  Some  specific 
uses  of  the  data  for  future  system  acquisition  are  as  follows: 

(1)  Development  of  realistic  equipment  specifications  and  requirements 

(2)  Improvement  of  logistic  planning  and  provisioning 

(3)  Improvement  of  shipboard  and  Naval  Air  Station  repair  parts  allocations 

(4)  Reduction  of  operating  costs 

(5)  Reduction  of  periods  of  reporting  on  operational  equipments 

The  collected  data  can  be  used  by  management  for  more  immediate  results  in 
the  same  manner  as  the  data  obtained  during  the  design  and  preproduction  phase.* 

A data-feedback  system  at  the  operations  level  must  necessarily  limit  its  objective 
to  general  problem  identification  and  cannot  replace  the  requirement  for  special 
reporting  to  identify  and  correct  specific  problems.  However,  general  problem 
identification  significantly  reduces  the  time  period  required  to  isolate  specific 


♦Case  studies  are  presented  in  Appendix  A to  illustrate  the  need  for  and  use  of 
operations  data  in  decision  making  and  problem  resolution. 
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problems  and  would  provide  a forewarning  of  an  Increase  in  occurrences  of  CASREPS. 
Such  advanced  notice  would  allow  the  technical  systems  managers  to  speed  corrective 
action  and  possibly  correct  the  problem  before  it  becomes  critical.  The  current 
reporting  system  does  not  permit  this. 

Finally , the  Fleet  reliability  and  maintainability  data  would  provide 
strategic  and  tactical  management  personnel  with  a more  accurate  evaluation  of 
total  Fleet  readiness,  capability,  and  probability  of  success. 


Plication  of  Statistical  Computations 


Many  of  the  outputs  from  a data-feedback  system  must  be  converted  to  a useful 
form  by  statistical  computations  before  being  distributed  to  management  personnel. 
Some  aspects  of  these  computations  are  presented  in  Appendix  B.  Much  of  this  work 
can  be  performed  by  electronlc-data-processing  equipment. 
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3.  REQUIREMENTS  OF  THE  DATA-FEEDBACK  SYSTEM 

Requirements  for  reliability  and  maintainability  data  reporting  by  the 
Fleet,  Naval  Air  Stations,  manufacturers,  laboratories,  and  test  facilities  were 
established  during  the  study  in  reference  to  the  three  phases  in  an  equipment's 
life  cycle.  Manufacturers  and  laboratories  were  considered  to  be  the  major  contri- 
butors of  data  during  Phase  1 (research  and  development);  test  facilities  and 
manufacturers  during  Phase  2 (design  and  preproduction);  and  the  Fleet,  Naval  Air 
Station,  shipyards,  and  depots,  supported  by  some  manufacturer  reporting,  during 
Phase  3 (operation). 

Determination  of  the  data  elements  required  to  fulfill  management's  needs 
was  based  on  Information  obtained  as  follows: 

(1)  Extraction  of  appropriate  information  from  publications  of  private 
re liability- re  search  organizations 

(2)  Reference  to  applicable  military,  manufacturer,  and  other  documentation 

(3)  Discussions  with  representatives  of  various  Navy  agencies  concerned 
with  the  use,  collection,  and  processing  of  reliability  and  maintain- 
ability data. 

This  review  and  survey  work,  discussed  in  more  detail  In  Section  4,  resulted 
In  the  compilation  of  a comprehensive  tabulation  of  reliability  and  maintainability 
data  elements  being  collected  by  military  and  civilian  activities.  This  tabulation 
was  used  as  a basic  Information  source  during  the  couse  of  the  study  and  Is 
presented  as  such  In  Appendix  C.  It  was  observed  that  many  of  the  data-elements 
required  for  effective  reliability  and  maintainability  analysis  are  being  collected 
somewhere,  but  that  no  single  system  collects  them  all.  Confusion  Is  added  by  the 
Inconsistencies  that  abound  in  data-element  names  and  definitions. 

3.1  Data-Element  Collection  Requirements 

Table  1 lists  the  data  elements  that  the  sub-working  group  recommends  should 
be  collected  during  the  life  cycle  of  an  equipment.  Identification  of  the  phase 
during  which  each  element  should  be  collected,  a definition  of  each  data  element, 
and  the  major  Justification  for  collecting  each  data  element  are  Included.  The 
table  Is  arranged  In  three  classifications  as  follows: 

(1)  Bookkeeping  Elements  - These  Identify  equipments  and  sources  of  data, 
and  provide  other  Information  necessary  for  accurate  retrieval  and 
correlation. 

(2)  Time,  Cycle,  and  Date  Elements  - All  time-related  data  elements  are 
Included  In  this  classification  regardless  of  their  eventual  application. 
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TABLE  1 


RECOMKEKDED  DATA-ELEKENT  REQUIREMENTS 
FOR  RELIABILiry  AND  MAINTAINABILITY  DATA-FEa)BACK  SYSTEM 


Definition 

Major  Justification 

HD 

g 1 3 

.... 

Bookkeeping 

Reporting  Activity 

i 



To  Identify  the  location  of 
the  equipment  when  the  event 
occurred. 

y/////////My////k 

w >a  source 

Equipment  Identification 
Code  Number  (EIC),  or 
Federal  Stock  Number  (FSN] 
or  Work  Unit  Code  (tfUC) 

The  equipment  Identifi- 
cation code  number  from 
catalog 

To  provide  equljxnent  or  part 
identification 

AAZzm. 

Name  of  Equipment 

Identification  of  the 
equipment  at  the  highest 
assembly  level 

To  maintain  record  of  malfunc- 
tions by  equipment  Identification 

Manufacturer's  Model 

Number  for  the  Equipment 

Manufacturer's  model 
number  for  the  equipment 

To  identify  equipment  or  system 
by  model  number 

W/A 

wzz 

Serial  Number  of  Equipment 

Manufacturer's  serial 
number  assigned  to  the 
equipment 

To  maintain  record  of  malfunc- 
tions by  equipment  serial 
number 

m//. 

WA 

Equipment  Manufacturer's 

Name  or  Code 

Identification  of  manu- 
facturer of  equipment 

To  monitor  manufacturer's 
performance 

Contract  Number 



Identification  of 
contract  under  which  the 
equipment  was  produced 

To  assist  In  monitoring  contractor 
compliance  with  equlfmient  specifi- 
cations and  warranties 

■ 

Name  of  Failed  Assembly 

■ 

Identification  of  the 
assembly  in  which  the 
malfunction  occurred 

To  maintain  record  of  malfunctions 
by  assembly  designation 

mfi 

mzA 

Manufacturer  of  Palled 
Assembly 

■ 

Identification  of 
manufacturer  of  assem- 
bly In  which  failure 
occurred 

To  monitor  manufacturer's 
performance  and  identify  problems 

Drawing  Number  or  Federal 
Stock  Number  of  Palled 
Assembly 

1 

Manufacturer's  drawing 
number  or  FSN  of  assem- 
bly in  which  failure 
occurred 

To  Identify  the  particular 
assembly  design 

Name  of  Failed  Part 

Identification  of  the 
failed  part 

To  maintain  a record  of  malfunc- 
tions by  part  Identification 

y/mm'/z/ym. 

Manufacturer's  Part  Number 
or  Federal  Stock  Number 
for  Palled  Part 

Manufacturer's  Part 
number  or  failed  stock 
number  for  the  failed 
part 

To  Identify  the  failure  by  part 
number 

Serial  Number  of  Failed 

Part  (if  applicable) 

Manufacturer's  serial 
number  of  the  failed 
part 

To  maintain  record  of  malfunc- 
tions by  part  serial  number 

Yzmmmm. 

Manufacturer  of  Failed 

Part 

Identification  of 
manufacturer  of  failed 
part 

To  monitor  manufacturer's 
performance  and  identify  problems 

mAZ/Z/AWM 

Drawing  Reference  Desig- 
nator or  Circuit  Symbol 
of  Palled  Part 

Manufacturer's  drawing 
reference,  circuit 
symbol,  or  other  Identi- 
fication of  the  appli- 
cation of  the  failed 
part 

To  analyze  application 
stresses 

Manufacturer  of  Replace- 
ment Part 

Identification  of  manu- 
facturer of  replacement 
part 

To  maintain  configuration 
control 

Yzm 

ZZA. 

yz/ZA 

di 

* Phase  1 - Research  and  Development  Phase 
Ph^se  2 - Design  and  Preproduction  Phase 

Phase  3 - Operation  Phase  

(continued) 


L. 


i 


Data  Element 

Life -Cycle  Phase 

Definition 

Major  Justification 

1 

2 

3 

Serial  Number  (where 
applicable)  of  Replace- 
ment Part 

Serial  number  of  replace- 
ment part 

To  maintain  configuration 
control 

Technical  Rating  of 
Maintenance  Personnel 

M 

Navy  technical  rating  of 
personnel  who  performed 
the  maintenance 

To  monitor  the  adequacy  of 
technical-personnel  assignments 

Applicable  Technical 

Manuals 

Identification  (including 
revision  number)  of 
manuals,  drawings. 
Instructions,  etc.  used 
by  maintenance  personnel 

To  monitor  adequacy  and  avail- 
ability of  technical  support 
documents 

Name  of  Test  Facility 

1 

Identification  of  the 
facility  conducting  the 
test  If  this  Is  different 
from  the  reporting  activ- 
ity 

To  Identify  location  of  equip- 
ment when  failure  occurred 

Time,  Cycle,  and  Date 

* 

TABLE  1 (continued) 


Date  of  Malfunction 


Operating  Time  on  the 
Specific  Equipment  when 
Malfunction  Occurred 


Number  of  cycles,  starts, 
landings  etc.  on  the 
malfunctioning  equipment 
when  the  malfunction 
occurred  (if  applicable) 


Accumulated  Operating  Time 
on  all  equipments 
(Periodic  Reporting) 


vAy/z/jm. 


Calendar  date  malfunc- 
tioned was  observed 


Opei'atlng  Time  on  the 
specific  Equipment  when 
Malfunction  Occurred 


Number  of  cycles,  starts, 
landings  etc.  on  the 
malfunctioning  equipment 
when  the  malfunction 
occurred 


Accumulated  cycles,  starts 
landings  etc.  on  all 
equipments.  (Periodic 
Reporting) 


'mxAmmA 


Accumulated  Operating 
time  on  all  equipments 


Date  Maintenance  Started 


Date  Maintenance  Ended 


Clock  Time  Maintenance 
Started 


Clock  Time  Maintenance 
Ended 


Active  Maintenance  Man-Houra 


Man-Hours  to  Diagnose 
Malfunction 


Man-hours  to  Gain  Access  to 
Malfunctioned  Part 


Man-Hours  to  Repair,  Replace,] 
or  Adjust  malfunctioned 
Part 


Accumulated  cycles, 
starts  landings  etc, 
on  all  equipments 


mA'Am 


'A//A7AZA 


VAVAVA'/A 


Calendar  date  mainten- 
ance started 


Calendar  date  mainten- 
ance ended 


Time  maintenance 
started 


Time  maintenance  ended 


Active  repair  time  for 
preventive  and  correc- 
tive maintenance  actions 


my/Am 


m. 


Total  number  of  man-houra 
required  to  Identify  the 
functional  problem  area 


Total  number  of  man-hours 
required  to  gain  access 
to  malfunotlonal  part 


W/AmA. 


Total  number  of  man-hours 
required  to  repair, 
replace,  or  adjust  the 
malfunctioned  part 


reporting  system 


To  monitor  sequence  of  failure* 
and  to  trace  environmental 
conditions 


To  compute  equipment  failure 
distributions  with  time 


To  compute  equipment  failure 
distributions  with  cycles 


To  compute  failure  rates 


To  compute  failure  rates 


To  compute  equipment  MTTR  and 
availability 


To  compute  equipment  WTTR  and 
availability 


To  compute  equipment  MTTR  and 
availability 


To  compute  equipment  MTTR  and 
availability 


To  compute  Maintenance  Support 
Index  of  the  equipment  and  cost  of^ 
repair 


To  assess  ease  of  problem 
Identification 


To  assesB  ease  of  physical 
access  to  the  problem  area 


To  assess  ease  of  repair 


t Collected  during  initial  period  of  operation  (length  of  period  depends  on  equipment 
classification). 


(continued) 


TABLE  1 (continued) 


Data  Element 


Ufa- 

Cycle  Pheae 

1 

^ 1 ,3.„ 

Definition 


Major  Juetlflcatlon 


Technical  Support 


Environment  when  Malfunc- 


”1  I Identification  of  natural 


tlon  Occurred 

and  functional  environ- 
ment when  equipment  failed 

ment  on  reliability 

Equipment  Operation  at 

Time  of  Malfunction 

Equipment  operation  when 
failure  occurred.  (Full 
load,  flank  speed,  cruise. 
Idle,  static,  energized, 
radiating,  off,  etc. 

To  analyze  stresses  present  when 
failure  occurred 

rnYy. 

my. 

Effect  of  Malfunction  on 
Equipment  Operation 

Description  of  equipment 
performance  after  failure 

To  assess  equipment  capability 

In  a degraded  mode 

'/////AY/////:'//////. 

To  analyze  the  effect  of  envlron- 


Symptoma  of  Malfunction 


Description  of  abnormal 
manifestations  at  time  of 
malfunction 


To  assist  In  problem  Identifies* 
tlon  and  verification 


Malfunction  Verified 


Verification  that  the  part 
failed 


To  ensure  accuracy  In  relia- 
bility computations 


Cause  of  Malfunction 


Comments  or  suggestions 
from  the  responsible 
technician 


To  assist  In  problem  Identifi- 
cation 


Condition  of  Palled  Part 
(How  Malfunctioned) 


iHMi 

IHI 

rmy/Amx 

^■1 

Description  of  failed  part 
such  as  brokeni  bent, 
burnedy  etc. 


To  assist  in  problem  Identifi- 
cation 


Primary  or  Secondary 
Failure 


Information  on  whether 
this  was  a primary  failure 
or  one  caused  by  failure 
of  another  part 


Required  to  evaluate  failure 
cause,  mode,  to  censor  failures, 
and  to  assess  failure  effect 


Disposition  of  Replaced 
Part 


IHI 

w///Amm 

IB 

IBI 

IB 

W/AAm/A 

IB 

Bl 

Description  of  what  was 
done  with  the  failed  part 
after  removal,  such  as 
repaired,  returned  to 
contractor,  scrapped 


To  provide  a record  of  final 
disposition  for  cost  and  failure 
analysis 


Is  a Follow-Up  Report 
Required? 


No,  If  repair  has  been 
completed;  Yes,  If  repair 
has  not  been  completed  or 
If  analysis  of  failed 
parts  is  to  be  performed 


To  alert  analyst  If  additional 
maintenance  or  data  Is  Involved 


Type  of  Test  Being 
Conducted 


Name  of  test,  with 
description  and  purpose 


To  identify  the  controlled  opera- 
ting conditions 


Number  of  Equipments  Under 
Test 


Total  number  of  equipments 
of  the  same  type  under 
the  same  test 


To  compute  probability  of  success 
(total  population  required) 


(3)  Technical  Support  Elements  - These  provide  the  technical  Information 
required  for  analysis  and  problem  Identification. 

The  requirements  for  reporting  from  shipyards  are  based  on  a study  performed 
by  Cede  1820,  Philadelphia  Naval  Shipyard.  Documentation  on  the  results  of  this 
study  Is  presented,  as  received  from  Code  l820,  in  Appendix  D;  a listing  of  the 
proposed  data-element  requirements  from  shipyards  Is  Included.  Differences 
between  these  recommendations  and  those  detailed  In  this  report  are  associated 
with  accounting  and  administration  only. 

3.2  Data-Element  Collection  Status 

Findings  and  conclusions  resulting  from  comparison  of  the  data  elements 
recommended  for  collection  with  the  data  elements  currently  being  collected 
through  Navy  data  systems,  other  military  data  systems,  and  manufacturer  reporting 
systems  will  be  discussed  for  the  three  life-cycle  phases  In  turn. 

3.2.1  Research  and  Development  Phase 
3.2. 1.1  Status 

Table  2 presents  a summary  of  the  current  availability  and  collection  status 
of  data  elements  that  should  be  acquired  during  the  equipment's  research  and 
development  phase.  The  following  notes  amplify  the  Information  contained  In 
the  table: 

(1)  FARADA  and  the  University  of  Pennsylvania's  Monitor  Data  System  receive 
reliability  Inputs  In  summary  form  rather  then  as  data  elements. 

However,  the  content  of  the  data  does  not  permit  the  computation  of 
failure  distributions. 

(2)  There  are  no  provisions  under  FARADA  for  collecting  maintenance  data. 

(3)  Collection  of  reliability  and  maintainability  data  has  been  a secondary 
objective  of  the  University  of  Pennsylvania's  Monitor  Data  System. 

This  situation  Is  expected  to  be  changed  but  It  Is  not  know"  when. 

(4)  Computed  values  of  MTBF  and  WPTR  are  submitted  to  the  University  of 
Pennsylvania's  Monitor  Data  System,  but  the  submitting  activity  Itself 
must  perform  the  computation. 

(5)  The  MEARS  System  (WR-30)  Is  primarily  a program-management  and 
administrative -control  system  for  monitoring  compliance  with  maintain- 
ability and  reliability  contractual  requirements.  Einphasls  Is  placed 
on  maintainability  data. 

(6)  Contractors  normally  collect  the  data  elements  that  are  necessary  for 
reliability  and  maintainability  analyses,  but  they  are  not  always 
required  to  report  the  results. 
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TABLE  2 


STATUS  OP  DATA -ELEMENT  FEEDBACK 
- RESEARCH  AND  DEVELOPMENT  PHASE  - 


Collection  Status* 


University 

PARADA  of  MEARS  Manufacturers 

Pennsylvania 


Operating  Time  on  the  Specific  Equipment 
when  Malfunction  Occurred 


Number  of  Cycles,  Starts,  Landings  etc.  on 
the  malfunctioning  equipment  when  the 
malfunction  occurred  (if  applicable) 


Accumulated  Operating  Time  on  all 
Equipments  (Periodic  Reporting) 


Accumulated  Cycles,  Starts,  Landings  etc. 
on  all  Equipments.  (Periodic  Reporting) 


X - Currently  being  collected 
0 - Available  but  not  being  collected 
N - Not  available  or  not  applicable 


*See  Appendix  E for  reference  sources 


(Continued) 
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TABLE  2 (continued) 


Data  Element 

Collection  Status* 

FARADA 

University 

of 

Pennsylvania 

MEARS 

Manufacturers 

1 Suppor 

^ 

Environment  when  Malfunction  Occurred 

N 

N 

0 

0 

Equipment  Operation  at  Time  of  Malfunction 

X 

0 

X 

0 

Effect  of  Malfunction  on  Equipment 

Operation 

N 

0 

X 

0 

Symptoms  of  Malfunction 

0 

0 

0 

X 

Malfunction  Verified 

X 

N 

0 

X 

Cause  of  Malfunction 

0 

0 

X 

X 

Condition  of  Failed  Part  (How 

Malfunctioned) 

X 

N 

0 

X 

Primary  or  Secondary  Failure 

N 

N 

0 

X 

Type  of  Test  Being  Conducted 

X 

0 

0 

0 

X - Currently  being  collected  * See  Appendix  E for  reference  sources. 

0 - Available  but  not  being  collected 
N - Not  available  or  not  applicable 


3.2. 1.2  Conclusions 


Conclusions  that  are  applicable  to  data-element  collection  In  the  research 
and  development  phase  of  an  equipment's  life  cycle  are  as  follows: 

(1)  In  general,  more  data  elements  are  collected  by  manufacturers  that  can 
be  assimilated  by  the  three  data  systems  currently  In  use  by  the  Navy. 
The  Navy  has  no  consistent  approach  to  data-element  collection  during 
the  research  and  development  phase.  Policy  In  this  matter  Is  largely 
controlled  by  the  cognizant  Navy  project  manager  and,  to  some  extent, 
by  the  manufacturer.  As  a result,  there  Is  a wide  variation  In  the 
quality  and  quantity  of  data  elements  collected  and  reported  by  the 
various  research  and  development  programs. 

(2)  A reliability  program  conducted  In  compliance  with  MIL-STD-785  and 
SECNAVINST  3900.36  will  supply  Information  that  Is  adequate  for  Navy 
management  use  In  a particular  project.  However,  these  documents 

do  not  require  that  the  Information  be  passed  on  to  external  activities, 
such  as  Navy  central  data  banks.  Instructions  for  maintainability 
programs  are  even  less  comprehensive. 

(3)  Neither  PARADA  nor  the  University  of  Pennsylvania's  Monitor  Data  System 
specifies  a computational  procedure  to  be  used  when  data  are  submitted 
In  summary  form,  l.e.,  as  MTBF  or  MTTR  values. 

3.2.2  Design  and  Preproduction  Phase 

3. 2. 2.1  Status 

Table  3 presents  a summary  of  the  current  availability  and  collection  status 
of  data -elements  that  should  be  acquired  during  an  equipment's  design  and  pre- 
production  phase.  The  following  notes  amplify  the  Information  contained  In  the 
table : 

(1)  The  comments  In  Section  3. 2. 1.1  concerning  the  data-collectlon  status  in 
the  research  and  development  phase  are  also  applicable  to  the  design 
and  preproduction  phase. 

(2)  It  Is  apparent  that  better  reliability  and  maintainability  data  are 
available  during  design  and  preproduction  than  are  previously  available. 

(3)  OPTEVPOR  has  a comprehensive  reliability  and  maintainability  program 
for  the  assessment  of  preproduction  equipments  prior  to  approval  for 
Navy  operational  use.  However,  there  Is  no  requirement  for  submittal 
of  this  data  to  Navy  data  banks. 

3. 2. 2. 2 Conclusions 

Conclusions  that  are  applicable  to  data-element  collection  in  the  design  and 
preproduction  phase  of  an  equipment's  life  cycle  are  as  follows: 
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TABLE  3 

STATUS  OP  DATA -ELEMENT  FEEDBACK 
DESIGN  AND  PREPRODUCTION  PHASE  - 


Data  Element 


Collection  Statue* 


OPTEV- 

POR 


PARADA 


University 

of 

Pennsylvania 


MEARS  Manufacturers! 


Reporting  Activity 


Equipment  Identification  Code 
Number  (EICj,  or  Federal  Stock 
Number  (PSN),  or  Work  Unit  Code 
(WUC) 


Name  of  Equipment 


Manufacturer's  Model  Number  for 
the  Equipment 


Serial  Number  of  Equipment 


Equipment  Manufacturer's  Name 
or  Code 


Contract  Number 


Name  of  Palled  Assembly 


Manufacturer  of  Palled  Assembly 


Drawing  Number  or  Pederal  Stock 
Number  of  Palled  Assembly 


Name  of  Palled  Part 


Manufacturer's  Part  Number  or 
Pederal  Stock  Number  for  Palled 
Part 


Serial  Number  of  Palled  Part  (if 
applicable ) 


Manufacturer  of  Palled  Part 


Drawing  Reference  Designator  or 
Circuit  Symbol  of  Palled  Part 


Manufacturer  of  Replacement  Part 


Serial  Number  (where  applicable) 
of  Replacement  Part 


Name  of  Test  Paclllty 


Date  of  Report 


Date  of  Malfunction 


Operating  Time  on  the  Specific 
Equipment  when  Malfunction 
Occurred 


X - Currently  being  collected 
0 - Available  but  not  being  collected 
N - Not  available  or  not  applicable 


TABLE  3 (continued) 


Collection  Status* 


Data  Element 

OPTEV- 

FOR 

FARADA 

University 

of 

Pennsylvania 

MEARS 

Manufacturers 

Number  of  Cycles,  Starts,  Landings, 
etc.  on  the  Malfunctioning 
Equipment  when  the  Malfunction 
occurred  (If  applicable) 

0 

0 

0 

B 

X 

Accumulated  Operating  Time  on  all 
Equipments  (Periodic  Reporting) 

X 

B 

0 

X 

X 

Accumulated  Cycles,  Starts,  Land- 
ings, etc.  on  all  Equipments. 
(Periodic  Reporting) 

0 

N 

N 

N 

0 

Date  Maintenance  Started 

X 

0 

X 

0 

0 

Date  Maintenance  Ended 

X 

0 

0 

0 

0 

Clock  Time  Maintenance  Started 

X 

0 

0 

0 

0 

Clock  Time  Maintenance  Ended 

X 

0 

0 

0 

0 

Active  Maintenance  Man-Hours 

X 

0 

0 

X 

0 

Man-Hours  to  Diagnose  Malfunction 

0 

N 

N 

0 

X 

Man-Hours  to  Gain  Access  to 
Malfunctioned  Part 

X 

0 

0 

0 

0 

Man-Hcurs  to  Repair,  Replace,  or 
Adjust  Malfunctioned  Part 

X 

N 

N 

X 

0 

Technical  Support 


Environment  when  Malfunction 
Occurred 

X 

N 

N 

0 

0 

Equipment  Operation  at  Time  of 
Malfunction 

X 

X 

0 

X 

0 

Effect  of  Malfunction  on  Equip- 
ment Operation 

X 

N 

0 

X 

0 

Symptoms  of  Malfunction 

0 

0 

0 

0 

X 

Malfunction  Verified 

0 

X 

N 

0 

X 

Cause  of  Malfunction 

X 

0 

0 

X 

X 

Condition  of  Failed  Part  (How 
Malfunctioned ) 

X 

X 

N 

0 

X 

Primary  or  Secondary  Failure 

X 

N 

N 

0 

X 

Disposition  of  Replaced  Part 

0 

K 

N 

0 

X 

Is  a Follow-up  Report  Required? 

0 

0 

0 

0 

0 

Type  of  Test  Being  Conducted 

X 

X 

0 

0 

0 

Number  of  Equipment  Under  Test 

0 

X 

0 

0 

X 

X - Currently  being  collected  *See  Appendix  E for  reference  sources 

0 - Available  but  not  being  collected 
N - Not  available  or  not  applicable 


! 

(1)  The  conclusions  concerning  data-element  collection  In  the  research 
and  development  phase  (see  Section  3.2. 1.2)  are  also  applicable  to  the 
design  and  preproduction  phase. 

(2)  Although  the  design  and  preproduction  phase  of  an  equipment's  life 
cycle  Is  capable  of  generating  the  most  accurately  monitored  and 
detailed  data,  the  current  procedure  for  collecting  these  data  Is 
Inadequate.  Manufacturers,  laboratories,  and  test  facilities  have  no 
consistent  Instruction  for  submitting  their  test  data  to  Navy  data  banks. 

(3)  The  following  data  elements  are  currently  requested  by  certain  Navy 
data  banks  (Identified  In  parentheses)  but  are  not  Included  on  the 
contractors'  report  forms  reviewed  during  this  task: 

(a)  Drawing  reference  designation  or  circuit  symbol  (MEANS) 

(b)  Type  of  test  being  conducted  (PARADA) 

(c)  Number  of  equipments  under  test  (PARADA) 

(d)  Environment  when  malfunction  occurred  (PARADA) 

(e)  Equipment  operation  at  time  of  malfunction  (PARADA) 

3.2.3  Operation  Phase 
3. 2.3. 1 Status 

Table  4 presents  a summary  of  the  current  availability  and  collection  status 
of  data  elements  that  should  be  acquired  during  the  equipment's  operation  phase. 

The  table  Indicates  that  a large  amount  of  data  Is  being  collected,  but  that  many 
of  the  most  useful  data  are  omitted;  for  example,  the  following  critical  Items 
of  Information  are  not  always  collected: 

(1)  Identification  at  the  part  level  of  the  equipment  on  which  maintenance 
Is  performed* 

(2)  Periodic  reports  of  system  operating  times* 

(3)  Date  of  malfunction  occurrence 

(4)  Operating  characteristics* 

(5)  Type  of  operation  when  failure  occurred* 

(6)  Identification  of  manufacturer* 

(7)  Maintenance  man-hours  spent  In  active  repair* 

(8)  Breakdown  of  repair-activity  man-hours 

(9)  Date  maintenance  completed* 

(10)  System  downtime  In  calendar  hours 

(11)  System  operating  time  at  malfunction* 

(12)  Technician's  rate  and  specialty 
*Collected  for  MDGS  (Aviation),  not  collected  for  MDGS  (Ships). 
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TABLE  4 

STATUS  OF  DATA-EXENENT  FEHIBACK 
- OFBIATION  nUSE  - 


Data  Element 


Collection  Status* 


KDCS  (3M) 

Army 

TAERS 

Ships 

Aviation 

CasReps 

Manufacturers 

AFM-66-1 

Bookkeeping 


Reporting  Activity 


Equipment  Identification  Code  Number 
(EIC),  or  Federal  Stock  Number  (FSN) 
or  Work  Unit  Code  (WUC) 


Name  of  Equipment 


Manufacturer's  Model  Number  for  the 
Equipment 


Serial  Number  of  Equipment 


Equipment  Manufacturer's  Name  or  Code 


Name  of  Failed  Assembly 


Manufacturer  of  Failed  Assembly 


Drawing  Number  or  Federal  Stock  Number 
of  Failed  Assembly 


Name  .of  Failed  Part 


Manult  er's  Part  Number  or  Federal 
Stock  ..jnber  for  Failed  Part 


Serial  Number  of  Palled  Part  (if 
applicable ) 


Manufacturer  of  Failed  Part 


Drawing  Reference  Designator  or 
Circuit  Symbol  of  Palled  Part 


Manufacturer  of  Replacement  Part 


Serial  Number  (where  applicable)  of 
Replacement  Part 


Technicians  Hating  of  Maintenance 
Personnel 


Applicable  Technical  Manuals 


Time,  Cycle,  and  Date 


Date  of  Report 


Date  of  Malfunction 


Operating  Time  on  the  Specific  Equip- 
ment when  Malfunction  Occurred 


Number  of  Cycles,  St2u:ts,  Landings 
etc.  on  the  Malfunctioning 
Equipment  when  the  Malfunction 
Occurred  (If  applicable) 


Accumulated  Operating  Time  on  all 
Equipments  (Periodic  Reporting) 


Accumulated  Cycles,  Starts,  Land- 
ings, etc.  on  all  Equipments. 
(Periodic  Reporting) 


X - Currently  being  collected 
0 - Available  but  not  being  collected 
N - Not  available  or  not  applicable 


See  Appendix  E for  reference  sources 
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TABLE  (continued) 


Collection  Statue* 


Data  Element 

MDCS  (3M) 

CasReps 

Manufacturers 

Air  Force 
APM-66-1 

Array 

TASIS 

Ships 

Aviation 

Date  Maintenance  Started 

0 

X 

N 

0 

X 

X 

Date  Maintenance  Ended 

X 

X 

N 

0 

0 

0 

Clock  Time  Malntemmce  Started 

0 

X 

N 

0 

X 

X 

Clock  Time  Maintenance  Ended 

0 

X 

N 

0 

0 

0 

Active  Maintenance  Man-Hours 

0 

X 

N 

0 

X 

0 

Man-Hours  to  Diagnose  Malfunction 

0 

0 

N 

0 

0 

0 

Man-Hours  to  Gain  Access  to  Malfunc- 
tioned Part 

0 

0 

N 

0 

0 

D 

Man-Hours  to  Repair,  Replace,  or 

Adjust  Malfunctioned  Part 

0 

0 

N 

0 

0 

X 

Technical  Support 


Environment  when  Malfunction  Occurred 

0 

0 

0 

0 

0 

X 

Equipment  Operation  at  Time  of 
Malfunction 

0 

0 

0 

0 

0 

0 

Effect  of  Malfunction  on  Equipment 
Operation 

X 

X 

X 

0 

0 

B 

Symptoms  of  Malfunction 

0 

X 

N 

X 

0 

0 

Malfunction  Verified 

0 

0 

X 

X 

0 

0 

Condition  of  Failed  Part  (How 
Malfunctioned) 

X 

X 

0 

X 

X 

X 

Dlspostlon  of  Replaced  Part 

0 

X 

N 

X 

0 

X 

Is  a Follow-Report  Required? 

0 

0 

N 

0 

0 

0 

X - Currently  being  collected  *See  Appendix  E for  reference  sources 

0 - Available  but  not  being  collected 
N - Not  available  or  not  applicable 


To  obtain  a measure  of  the  ability  of  the  MDCS  to  collect  more  comprehensive 
data,  the  reporting  of  nine  additional  data  elements  was  recently  required  on  a 
trial  basis.  All  the  additional  elements  can  be  collected  during  the  standard 
active -maintenance  cycle,  as  can  all  the  operation-phase  elements  recommended  in 
Table  1.  The  nine  additional  data -elements  are  identified  as  follows; 

(1)  Equipment  operating  time 

(2)  Part  failure  modes 

(3)  Part  failure  cause 

(4)  Effect  of  failure  on  operational  status 

(5)  Equipment  downtime 

(6)  Palled  part  source  (manufacturer) 

(7)  Serial  number  of  failed  assembly,  modules,  and  IDA 

(8)  Active  repair  time,  including  calendar  time  and  man-hours 

(9)  Rates  and  specialties  of  maintenance  technicians 

The  comprehensive  tabulation  of  data  elements  currently  being  collected 
(Appendix  C)  provides  a source  for  comparison  of  the  various  military  data  sys- 
tems in  use  at  the  operations  level.  For  example,  the  bookkeeping  data -element 
requirements  of  the  MDCS  (Ships)  (including  the  nine  trial  data  elements  and  the 
expiring  BuWeps  Form  13070/3)  appear  to  be  comparable  to  the  requlrments  of  Air 
Force  APM-66-1.  In  the  Time,  Cycle,  and  Date  category,  the  ARMMS  and  HEARS  report- 
ing supplies  many  of  the  inputs  for  reliability  and  maintainability  analysis,  but 
these  systems  do  not  provide  Time,  Cycle  and  Date  information  to  the  extent  col- 
lected by  the  APTO  210,  211,  and  212  forms  of  APM-66-1.  The  various  military 
systems  appear  to  be  collecting  operational  technical  support  data  at  an  approxi- 
mately equal  level  of  quality  and  quantity.  However,  all  the  systems  fall  to 
collect  environmental  data  for  the  time  of  equipment  malfunction.  This  is  a 
serious  deficiency,  since  such  information  is  important  in  problem  identification 
and  in  the  assessment  of  equipment  effectiveness. 

3. 2. 3. 2 Conclusions 

(1)  The  current  MDCS  (Ships  and  Aviation),  emphasizes  the  collection  of 
accounting,  manpower,  and  equipment-support  data,  which  do  not  fulfill 
the  needs  of  Navy  Fleet,  Aviation,  or  project-office  management. 

(2)  Data-element  reporting  in  compliance  with  the  intent  of  SECNAV 
Instruction  3900.36  has  not  been  implemented  and  consequently  technical 
offices  under  the  Ships  Systems  Commands  cannot  comply  with  their 
assigned  responsibilities. 

(3)  Electronic  computer  programs  capable  of  producing  calculated  reliability, 
maintainability,  and  availability  measures  of  operational  equipments  are 
not  being  effectively  used  with  the  existing  MDCS  (Ships)  input  data. 
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(4)  A general  Incompatibility  of  nomenclatures  and  definitions  for  data 
elements  exists  between  MDCS  (Ships),  MDGS  (Aviation),  and  other  Navy 
operational  data-reportlng  systems,  making  correlation  of  data  on 
similar  equipments  very  difficult  and  time  consuming. 

(5)  Reliability  and  maintainability  data  reporting  Is  minimal  at  the  tender 
and  Intermediate  maintenance  levels  and  nonexistent  at  the  depot  and 
shipyard  maintenance  levels. 

(6)  There  are  no  centralized  provisions  for  correlating  MDCS  data  with 
data  obtained  during  previous  equipment  life-cycle  phases. 


4.  DOCUMENTATION 

4.1  General 

Most  of  the  documentation  on  this  Investigation  consists  of  trip  reports 
and  reports  of  Informal  discussions.  These  are  summarized  below.  Some  eighty 
documents  that  were  received  In  the  course  of  the  study  are  listed  In  Appendix  E; 
descriptions  of  some  of  the  Important  documents  are  Included. 

4 .2  Visits  and  Interviews 

This  phase  of  the  study  was  concerned  with  the  collection  of  procedures  and 
sample  forms,  and  review  of  the  numerous  data-documentatlon  systems  currently 
being  used  by  Naval  activities.  Visits  to  selected  agencies  that  are  using  or 
processing  maintenance  data  and  Interviews  with  cognizant  personnel  were  arranged. 
A brief  account  of  the  Information  obtained  at  each  of  the  agencies  visited 
follows;  examples  or  facslmllles  of  the  data  forms  collected  are  assembled  In 
Appendix  P. 

4.2.1  Assurance  Engineering  Field  Facility,  Philadelphia,  Pennsylvania 

This  activity  neither  receives  data  nor  generates  data  summaries.  However, 

It  has  been  assigned  the  tasks  of  establishing  data-element  and  documentatlor 
requirements  for  depot-level  maintenance  reporting  for  shipyards  and  test  labora- 
tories under  the  MDGS  system.  Sample  copies  of  the  data  reporting  forms 
recommended  for  use  under  this  program  were  obtained. 

4.2.2  Maintenance  Support  Office,  Mechanlcsburg,  Pennsylvania 

This  activity  supplies  data  accumulation,  processing,  and  analysis  services 
to  operational  and  technical  Naval  commands.  The  Input  data  elements  are  derived 
from  the  MDGS  system  covering  both  surface  and  aviation  activities. 

MSO  Is  In  the  formative  stage  and  much  of  the  work  Is  being  performed  by 
other  military  and  contractor  activities . Data-product  summaries  In  standard 
format  are  presently  being  developed  and  produced  as  requested  by  Fleet  and 
technical-design  activities. 

It  Is  anticipated  that  all  Naval  maintenance-data  collection  and  analysis 
will  eventually  be  processed  through  this  activity  as  the  central  maintenance-data 
processing  activity  for  the  U.  S.  Navy. 
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4.2.3  David  Taylor  Model  Basin,  Washington.  D.  C. 


This  activity  Indicated  that  It  acts  only  as  a data  storage  bank  and 
retrieval  facility,  preparing  data  product  summaries  from  the  BuShlps  IO55O-I 
and  10550-14  data  bajik  as  requested  by  BuShlps  and  Electronics  Maintenance 
Engineering  Center,  Norfolk,  Virginia  (ECMR).  Key  punched  cards  are  received 
from  EMEC  NorVA  and  the  data  are  placed  In  the  data  bank.  These  data  are  punched 
by  EMEC  from  NAVShlps  10550-1  and  10550-14  data.  Currently  DTMB  can  provide  a 
total  cf  15  separate  data-product  summaries  from  BuShlps  IO550  data. 

4.2.4  Electronic  Maintenance  Engineering  Center,  Norfolk,  Virginia 

The  data  acquisition  and  analysis  group  at  this  activity  receives  data-element 
Inputs  from  Naval  activities  that  have  not  been  Included  In  the  MDCS  system. 

This  data  Is  punched  on  IBM  cards  which  are  forwarded  to  DTMB  for  processing  and 
storage  In  the  data  bank.  Data  product  summaries  processed  by  DTMB  are  then 
analyzed  by  EMEC  personnel  In  the  course  of  reliability,  and  maintainability- 
improvement  programs  for  equipments  for  which  they  are  assigned  responsibility. 

At  the  time  of  this  study,  EMEC  was  attempting  to  use  MDCS  data  for  the  first 
time  In  recent  months;  the  first  group  of  data  was  received  from  ComCruDesLant, 
Newport,  R.  I.  0*1  29  March  I966.  As  the  remaining  Naval  activities  are  Included 
In  the  MDCS  program.  It  Is  expected  that  EMEC  NorVa  will  begin  to  use  the  data- 
product  summaries  from  MSO  Mechanlcsburg,  Pa.  as  well  as  those  from  ComCruDesLant. 

4.2.5  Fleet  Work  Study  Group  (PWSG),  Norfolk,  Virginia 

FWGS  does  not  collect  or  process  data.  Its  function  In  the  MDCS  system  Is 
to  develop  and  design  methods  and  procedures  for  obtaining  required  maintenance 
data  with  mlnlm;im  Interference  to  other  duties  of  Fleet  personnel. 

FWSG  Is  In  the  process  of  establishing  procedures  and  techniques  for  collecting 
nine  new  data  elements  resulting  from  conferences  at  CNM  during  March  I966.  These 
data  elements  are  required  for  Improved  reliability  and  maintainability  determina- 
tions . 


4.2.6  U.S.  Naval  Boiler  and  Turbine  Laboratory. . Philadelphia.  Pennsylvania 

The  Performance  Analysis  Branch  of  this  activity  Is  primarily  Involved  with 
machinery  and  electrical  equipment.  They  have  no  formalized  data-element  Inputs 
and  produce  no  product  summaries.  Its  data  are  obtained  from  analysis  of  NavShlps 
3621  reporting  forms.  In  addition  MDCS  data  products  and  Casualty  Reports  (CASREPS) 
data  are  used  to  determine  the  causes  of  problem  areas.  In  addition,  special 
Interview-documentation  forms  are  sometimes  used  to  make  ship  surveys  of  problem 
areas . 
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The  Performance  Analysis  branch  provides  guidance  to  other  sections  of 
B & TL  In  the  areas  of  reliability  and  maintainability. 

4.2.7  Naval  Applied  Science  Laboratory,  Brooklyn,  New  York 

Several  visits  were  made  to  this  activity  to  coordinate  and  obtain 
documentation  for  use  under  this  contract.  It  does  not  collect  any  data  or 
provide  outputs. 

4.2.8  ^Weps  Fleet  Readiness  Representative  Atlantic  (BWFRRLANT), 
tjorfolk,  Virginia 

Code  2520,  BWFRRLANT  has  been  assigned  the  task  of  Integrating  conventional 
ordnance  equipment  Into  the  surface  MDCS  System.  This  task  has  Just  been  started 
and  progress  to  the  date  of  the  visit  consisted  of  the  establishment  of  a local 
guidance  group  ajid  the  transmittal  of  a message  request  to  NWS  Concord,  California 
requesting  delineation  of  the  required  data  elements. 

4.2.9  Patuxent  Naval  Air  Station,  Patuxent  River,  Maryland 

The  group  developing  the  Automatic  Reliability  and  Maintainability  Measuring 
System  (ARMMS)  was  visited  to  discuss  the  system  and  to  determine  the  type  of  data 
elements  under  study. 

The  system  has  not  yet  been  Implemented,  but  will  eventually  augment  the 
MDCS  (Aviation)  reporting  system  during  the  Bureau  of  Inspection  and  Surveys  (BIS) 
trials.  ARMMS  may  be  used  to  verify  contractor  requirements  on  military  equipments. 
The  system  will  be  maintenance-oriented,  requiring  reporting  of  all  maintenance- 
action  times  from  maintenance  set-up  throiagh  the  end  of  the  maintenance  action. 
ARMMS  Is  presently  being  modified  and  will  be  field  tested  on  the  CH-53  helicopter 
and  A7A  aircraft  programs  by  the  end  of  I966. 


5 . RECOMMENDATIONS 

The  following  recommendations  cover  requirements  for  achieving  an  Integrated 
Navy  data-feedback  system  that  will  provide  Naval  management  personnel  with 
adequate  Information  In  the  areas  of  equipment  reliability,  maintainability,  and 
availability.  The  recommendations  are  based  on  conclusions  made  by  NAVLOGSIPS 
SWG  l4.3  during  Its  Investigation  of  military  and  manufacturer  data-collectlon 
systems . 

5.1  Recommendations  for  Data-Element  Reporting 

The  reliability  and  maintainability  data-elements  specified  In  Table  1 
are  the  minimum  required  by  Navy  management  personnel  to  perform  their  functional 
assignments.  It  Is  recommended  that  these  reporting  requirements  be  Implemented 
as  follows: 

(1)  Navy  Project  Offices  that  have  responsibility  for  prototype-equipment 
development  should  be  Instructed  to  collect  from  manufacturers, 
laboratories,  and  test  facilities  the  data  elements  specified  for 
collection  during  the  research  and  development  phase.  These  data 
should  be  transmitted  to  FARADA  and  the  University  of  Pennsylvania's 
Monitor  Data  System. 

(2)  COMOPTEVPOR  and  Navy  Project  Offices  that  have  responsibility  for 
evaluating  preproduction  equipments  (Including  modifications  to 
operational  equipments)  should  be  Instructed  to  collect  the  data 
specified  for  collection  during  the  design  and  preproduction  phase. 

The  data  should  be  transmitted  to  the  data  banks. 

(3)  A program  plan  that  will  result  In  a cost-effective  data-feedback 
system  for  the  operation  phase  should  be  developed  and  Implemented. 

(The  plan  should  Incorporate  the  recommendations  given  later  In  this 
section.)  In  the  Interim,  data  collection  In  the  operation  phase 
should  continue  with  the  following  trial  elements  that  have  been 
added  to  the  MDGS  (Ships). 

• Equipment  operating  time 

. Part  failure  modes 

• Part  failure  cause 

• Effect  of  failure  on  operational  status 

• Equipment  downtime 

. Failed  part  source  (manufacturer) 
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Serial  niimber  of  failed  assembly,  modules,  and  LDA 
Active  repair  time.  Including  calendar  time  and  man-hours 
Rates  and  specialties  of  maintenance  technicians 


(4)  A military  standard  which  classifies  equipments  by  complexity,  sensi- 
tivity (to  handling,  maintenance,  or  operation),  technical  sophistication, 
and  life  expectancy  should  be  developed  as  a basis  for  establishing 

the  periods  of  time  after  which  general  reporting  may  be  substituted 
for  detailed  reporting.  Detailed  reporting  la  defined  as  the  collection 
and  transmittal  of  all  the  data  elements  specified.  General  reporting 
Is  defined  as  the  collection  and  transmittal  of  only  a selected  group 
of  the  specified  data  elements;  basic  failure  reports,  periodic 
j operating-time,  and  other  data  necessary  to  compute  equipment  reliability 

and  availability  would  be  submitted,  while  elements  concerned  with 
environment,  S3miptom3,  effect  on  equipment,  detailed  maintenance  times, 

t 

and  others  would  not  be  collected. 

The  standard  should  Include  a collection  procedure,  based  on  equipment 
classification,  similar  to  the  following: 

^ (a)  During  the  research  and  development  phase  and  the  design  and 

preproduction  phase,  detailed  data  reporting  will  be  required 
on  a continuing  basis. 

(b)  Detailed  reporting  for  a new  or  a newly  modified  operational 
equipment  will  be  conducted  for  a period  based  on  the  equip- 
ment's classification  or  until  the  equipment  stabilizes. 

General  reporting  requirements  will  then  continue  for  a 
period  of  six  to  twelve  months,  depending  on  the  equipment's 
classification. 

(c)  On  a yearly  or  bl-yearly  cycle,  depending  on  the  equipment's 
classification,  detailed  reporting  will  be  resumed  for  a 
short  period. 

This  selective  reporting  procedure  would  provide  sufficient  Information 
to  monitor  equipment  effectiveness  and  wear-out  trends,  reduce  the 
cost  of  operating  the  data-feedback  system,  and  reduce  the  reporting 
burden  on  operations  personnel. 

(5)  The  collection  procedure  Included  In  recommendation  4 might  be  modified 
(with  some  risk  to  accurate  decision  making)  by  requiring  that  the 
periodic  shift  to  detailed  reporting  (item  C In  the  procedure)  be 

made  on  only  a selected  sample  of  equipments;  sampling  would  be  based 
on  the  equipment  classifications. 


r .. 


(6)  A tabulated  form  for  data  reporting  should  be  developed  for  use  In 
the  operation  phase.  The  form's  design  should  be  based  on  the 
effective  use  of  electronic  data-processlng  machines  and  computers  so 
as  to  relieve  Fleet  and  aviation  personnel  of  the  task  of  performing 
computations.  Additionally,  the  form  should  provide  for  reporting  of 
equipment  operating  time  on  a monthly  basis. 

Table  5 shows  the  Items  that  should  be  requested  on  the  form.  Each 
Item's  general  location  on  the  form  Is  shown,  but  no  attempt  has  been 
made  to  establish  an  effective  layout  or  design. 


TABLE  5 

INFORMATION  CONTENT  FOR  FAILURE  REPORT  FORM 


1. 

Reporting  Activity 

9. 

Failure-Discovered  Code 

2. 

Date  of  Report  Submittal 

10. 

Failure- Verified  Code 

3. 

Equipment-Identification  Code 
(See  Note  1) 

11. 

Dlsposltlon-of-Falled-Equlpment 

Code 

4. 

How-Malfunctioned  Code 

12. 

Replacement  EIC  (See  Note  2) 

5. 

Symptom  Code 

13. 

Environment  Code 

6, 

Effect  Code 

14. 

Cause  of  Malfunction  (Code  or 
Narrative ) 

7. 

8, 

Operating  Time  at  Failure 

Date  and  Clock  Hour  of 

Malfunction 

15. 

Operating  or  Performance-Level 

Code 

MAINTENANCE  DATA: 


Start 

Stop 

Type  of 
Maintenance 

17.  Tech.  Rate 

21.  Date  & Clock  Hour 

25.  Date  & Clock  Hour 

29.  Action  Code 

l8.  Tech.  Rate 

22.  Date  & Clock  Hour 

26.  Date  & Clock  Hour 

30 . Action  Code 

19.  Tech.  Rate 

23.  Date  & Clock  Hour 

27.  Date  & Clock  Hour 

31.  Action  Code 

20.  Tech.  Rate 



24.  Date  & Clock  Hour 

28.  Date  & Clock  Hour 

32.  Action  Code 

Note  1;  This  code  starts  with  the  system  Identification  and  continues  with  the 
Identifications  for  assembly,  component,  LDA,  part,  serial  number,  and 
reference  designator  or  circuit  symbol.  Each  level  of  maintenance 
completes  the  code  as  far  as  Its  Information  allows . 

Note  2:  Serial  numbers  only  unless  EIC  Is  changed. 
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(7)  Part-replacement  data  should  be  reported  at  the  Inteimedlate,  tender, 
shop,  and  depot  maintenance  levels.  To  support  Navy  cost-effectiveness 
evaluations,  the  following  minimum  Information  Is  required: 

(a)  Maintenance  man-hours  at  the  assembly  or  subassembly  level 

(b)  EIC  and  serial  number 

(c)  Part  replacement  Identification,  Including  LDA,  part 
number,  and  reference  designation  or  circuit  symbol 
Identification 

(d)  How  malfunctioned  for  failed  parts 

(e)  Number  and  Identification  of  replaced  parts 

(f)  Assembly  or  subassembly  performance  level  upon  receipt  at 
the  maintenance  activity 

(g)  Secondary  failure  Identification  (If  applicable) 

(h)  Test  and  check-out  performance  after  repair 
(1)  Date  failed  equipment  received 

(j)  Date  equipment  repair  completed 

5.2  Recommendations  for  the  Data- Feedback  System 

During  the  study.  It  was  observed  that  certain  additional  functions  will 
be  required  to  properly  Implement  the  recommendations  made  for  reporting  relia- 
bility and  maintainability  data  elements.  The  following  recommendations  result 
from  these  observations: 

(1)  Guidance  manuals  should  be  developed  and  training  programs  conducted 
In  two  areas,  as  follows: 

(a)  Management  use  of  reliability  and  maintainability  data 
outputs  as  decision  factors  equal  In  Importance  to  cost, 
schedule,  manpower,  and  equipment  perfomance 

(b)  Data  collection  by  technicians  and  maintenance  personnel 

The  latter  training  should  be  conducted  either  as  part  of  technical 
rating  requirements  or  In  the  form  of  courses  for  proficiency 
Increases . 

(2)  The  Navy  should  prepare  a guide  that  standardizes  data-element  terms 
and  definitions  for  the  MDGS  (Ships)  and  MDGS  (Aviation)  manuals 

and  clarifies  the  relationships  between  the  data  elements  In  continuing 
Navy  data  systems,  expiring  Navy  data  systems,  data  banka,  other 
military  data  systems  such  as  AFM-66-1  and  TAERS,  and  manufacturer's 
data  systems.  The  guide  would  assist  analysts,  data  processors,  and 
technical  personnel  In  applying  all  the  available  data. 
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(3)  Computer  programs  should  be  developed  to  provide  siunmary  outputs 
rather  than  simple  lists  of  Information  from  failure  reports.  The 
programs  should  be  designed  to  allow  Inclusion  of  data  collected 
during  each  of  the  equipment's  life-cycle  phases.  They  should  have 
the  following  capabilities: 

(a)  To  automatically  retain  equipment-identification  (bookkeeping) 
data  such  as  manufacturer,  manufacturer's  model  number, 
design-change  numbers,  dates  of  Incorporation  of  design 
changes,  contract  nvimbers,  etc.  Such  a memory  capability  will 
allow  many  data  elements  to  be  reported  only  once, 

(b)  To  compute  MTBF,  MTTR,  equipment  availability,  and  the 
associated  summary  data  required  for  percentage  or  trend- 
change  analysis 

(c)  To  extract  computed  data  by  - as  a minimum  - reporting 
activity,  equipment  Identification,  or  failed  part  Identification. 

(4)  The  several  continuing  operational  Navy  data-reportlng  systems,  such 
as  CASREPS  and  OPTEVPOR,  should  be  programmed  Into  the  MDCS  central 
data-processlng  system. 
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APPENDIX  A 

CASE  STUDIES  THAT 
ILLUSTRATE  MANAGEMENT  PROBI£MS 


CASE  1 - MOTOR,  CONDENSATE  BOOSTER  PUMP 

Deficiency; 

Insulation  failure  caused  by  water  In  motor  - MSO  Class  21  Minesweepers. 
OrlKlnally-Requested  Corrective  Action; 

Increase  the  stocking  allowance  to  compensate  for  the  high  failure  rate. 
Inspection  Recommendation; 

Relocate  the  ptunp  to  a higher  position. 

Interim  Solution  (brief); 

(a)  Maintain  a condensate  suction  temperature  of  100°F  to  reduce  severe 

condition  and  loss  of  pump  suction  which  causes  damage  to  the  pump  and 
motor. 

f (b)  Provide  a drainage  capability  for  the  condensate  booster-pump  motor 

to  relieve  trapped  water. 

(c)  Keep  the  forward  engine  room  bilges  to  a minimum  water  level  to  Improve 
the  pump's  environment.  The  application  of  the  pump  represents  a case 
of  marginal  design  adequacy. 

Data  Reported; 

This  problem  was  Identified,  and  an  Interim  solution  obtained,  through  data 
reported  on  NAVSHIPS  Form  3621  and  special  engineering  data  reports . The 
reports  Indicated  79  failures  of  electric  motors  from  1 July  1964  through 
30  September  1965, of  which  I3  were  caused  by  winding  failures  due  to  water 
In  the  motor.  The  Instruction  manual  states  that  the  pump  must  be  mounted 
In  a place  as  free  as  practical  from  dust  and  moisture. 
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Data-Collectlon  Summetry; 


Data  Collected 

Data  Element 

Form  3621 
(1) 

MDCS 

Dd  wS 

Required 

Notes 

Originating  Activity 

Yes 

Yes 

Yes 

Known  Name 

No 

Yes 

Yes 

Equipment 

Identification  (EIC) 

Yes 

Yes 

Yes 

Serial  Number 

Yes 

No 

Yes 

(2) 

Manufacturer 

No 

No 

Yes 

(3) 

Date/Tlme  of  Failure 

Yes 

No 

Yes 

Operating  hours  on 
failed  part 

Yea 

Yea 

Yes 

Accumulated  operating 
hours 

No 

No 

Yes 

(4) 

Descriptive  Remarks 

Yea 

Yes 

No 

(5) 

How  malfunctioned 

No 

No 

Yes 

(5) 

Malfunction  Cause 

Yea 

Yes 

Yea 

Operational  Condition 

Yea 

No 

Yes 

Maintenance  Data 

No 

Yes 

Yea 

Date  Maintenance 

Completed 

Yea 

Yes 

Yes 



Notes; 

(1)  The  Deficiency  Evaluation  Report  indicated  that  a special  investigation 
was  conducted  to  supplement  the  data  available  from  the  NAVSHIPS  3621 
reports.  This  was  necessary  for  the  following  reasons; 

(a)  Accurate  identification  of  the  equipment  was  required  to  verify 
that  the  problem  was  the  condensate  booster-pump  motor  and  not  the 
motor  for  the  brine  overboard-dlscharge  pump. 

(b)  A letter  report  from  COMINPAC  indicated  a detrimental  environment 
for  prolonged  motor  operation. 

(c)  Indications  were  that  many  ships  did  not  report  all  failures  (the 
thirteen  failures  were  from  7 ships  of  6l). 

(2)  Serial  numbers  aid  correlation  of  failures  and  indicate  multiple  failures 
on  a single  equipment.  The  serial  number  also  cem  be  related  to  modifi- 
cations Incorporated  by  the  contractor  or  by  SHIP ALT. 

(3)  Manufacturer  Identification  provides  direction  to  the  proper  drawings. 

In  this  case,  12  of  the  13  motor  failures  were  manufactured  by  one 
company. 
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• (4)  Total  accumulated  operating  hours  (all  similar  equipments)  are 

’ , necessary  to  compute  mean  time  between  failures.  An  Incorrect  answer  Is  obtained 

If  only  the  operating  times  on  the  failed  equipments  are  used  to  compute  MTBF. 

(5)  In  this  case,  the  descriptive  remarks  may  have  been  used  In  place  of  the 
How  Malfunctioned  code.  However,  It  Is  suspected  that  the  malfunction  mode  was 
determined  by  Naval  Shipyard  Investigation. 

• Conclusion 

1 ' 

I A review  of  the  available  Infomatlon  on  this  case  Indicates  the  following: 

(1)  Properly  reported  data  elements  from  all  ships  would  have  revealed  the 

; problem  before  It  reached  the  severe  magnitude  Indicated. 

i 

(2)  Management  use  of  the  summary  reports  would  have  resulted  In  an 

j ' earlier  corrective  action. 

(3)  Implementation  of  the  original  recommendation  could  have  been  costly  In 

' both  equipment,  man-hours,  and  ship  effectiveness.  Lowering  the  level  of  the  bilge 

water  was  the  final  solution  used.  i 

■ CASE  2 - TELETYPEWRITER  MODEL  i 

• Deficiency : 

« I 

■ . Multiple  complaints  on  adjustment  sensitivity  and  equipment  downtime.  i 

Data  Reported; 

j The  problem  was  reported  by  special  Investigations  and  CASREPS.  Indications 

are  that  maintenance  training,  repair-parts  support,  and  design  maturity  are 
inadequate,  but  adequate  documentation  Is  not  available. 

Data  Analysis; 

Insufficient  reliability  and  maintainability  data  were  available  to  specifi- 
cally identify  and  correct  the  problem.  ! 

Conclusion : 

: i 

To  Intelligently  consider  the  cost,  technical  feasibility  of  modifications, 
and  projected  system  effectiveness  of  the  equipment,  a lengthy  controlled  assur- 
ance test  must  be  completed  and  the  data  analyzed.  A special  Investigation  of 
operational  conditions  Is  also  Indicated  to  support  program-management  cost- 
*.  effectiveness  decisions  related  to  future  plans  for  competitive  equipments. 

Had  a history  of  failure  and  operating  reports  been  available,  the  risks 
associated  with  the  Immediately  required  decisions  would  have  been  significantly 
reduced.  Wisely,  the  program  management  proceeded  with  Interim  actions  and 
established  plans  for  obtaining  the  required  data.  Valuable  time  and  dollars  were 
sacrificed  In  the  process. 
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CASE  3 - CAPACITOR,  FIRE  CONTROL  SYSTEM 


Deficiency; 

Unsatisfactory  system  availability  due 
Originally-Requested  Corrective  Action; 

Procure  additional  supplies  to  Improve 


to  repair-parts  shortage. 


the  support  requirements , 


Data  Reported; 

The  data  obtained  from  the  BuShlps  10550  Report  System  Identified  the 
Increased  use  of  the  capacitor  and  the  shortage  of  repair  parts,  but  did 
not  Indicate  the  cause  of  the  Increased  useage  or  the  particular  application 
In  the  equipment  circuitry. 


Conclusion; 

Technical  management  could  not  Identify  the  cause  of  failure  or  estimate  the 
frequency  of  occurrence.  The  result  was  an  Inability  to  analyze  and  correct 
the  cause  of  failure  and  reduce  both  the  need  for  the  repair  parts  and  the 
associated  maintenance  downtime.  The  Immediate  task  of  Increasing  the  supply 
was  also  hampered  by  being  unable  to  make  a reasonable  estimate  of  the  quantity 
required.  Accurate  reporting.  Including  Information  on  the  cause  of  failure, 
the  effect  on  the  system  (other  parts  may  be  degraded  as  a result  of  the 
failure),  the  frequency  of  occurrence  as  related  to  system  operating  time, 
and  the  maintenance  requirements  would  have  eliminated  guesswork  and  expe- 
dited corrective  action. 


j 
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APPENDIX  B 

APPLICATION  OF  DATA  ELEMENTS  IN  RELIABILITY 
AND  MAINTAINABILITY  COMPUTATIONS 


TABLE  B-i 

ANALYTIC  TECHNIQUES  FOR  DATA  PREPARATION 


V im^’enont 
Lovol 


Analytic  Technique 


Data  Elements 


Output  Purpose 


Slilp  or 
Station 


• Comparison  of  Means 

• Error  Analysis 
« Control  Charts 

• Sequential  Sampling 


Equipment  Operating  Time 
Maintenance  Man-Hours 
(Active  and  Inactive) 
Calendar  Dovmtlme 
Equipment  Failures 
Part  Replacements/Source 
Number  of  Maintenance 
Actions 

Technician  Class 
Number  and  Type  of 
Oper&tions/Mlaalona 


• Manning  Limitations 

• System  and  Material 

Allocations 

• Policy  Requirements 

• Schedule  Requirements 


Operations 

and 

3' . re  au  3 


• Tests  of  Significance 

• Analysis  of  Variance 

• Regression  and  Corre- 

lation 


. Mission  Effectiveness 

• System  Effectiveness 

• Schedules  Requirements 

• Policy  Requirements 


Equipment  Operating 
Equipment  Dovmtlme 
Active  Repair  Time 
(Clock/Man-Hours) 
Equipment  Failures 
Failure  Modes 
Failure  Effect 
Number  of  Operations/ 
Missions 

Number  of  Successes 
Environment 

Equipment  Identification 


Bureaus 

and 

Material 

Commands 


Analysis  of  Variance 
Mathematical  Modeling 
Sensitivity  Testing 
Simulation 


Malfunction  Analysis 
Critical  Item  Analysis 
Supportablllty  Analysis 
Performance  Analysis 


Equipment  Failures 
Equipment  Downtime 
Equipment  Operating  Time 
Active  Repair  Time 
(Clock/Man-Hours) 
Failure  Mode 
Failure  Effect 
How  Dlscovered/Symptons 
Failure  Verification 
Equipment  Replacements 
Spares  Source 
Number  of  Operations, 
Missions 

Number  of  Successes 
Environmental  Conditions 
Equipment  Identification 


• All  the  above  plus 

. Contractual  Compliance 

• All  valid  data  elements 

special  techniques 

• Specification  Develop- 

past  and  present 

such  as  Information 

ment 

theory  and  human 

• Distribution  Character- 

factors  analyses 

Istlcs 

. Acceptance  Criteria 

• Test  Requirements 

• Environmental  Limita- 

tions 

• Predictions 

• Development  Schedules 

• Trade-off  Constraints 

1 . General 


Table  B-1  lists  several  analytic  techniques  for  preparing  Information  for 
various  levels  of  management  personnel.  The  corresponding  purposes  and  types  of 
data  required  are  Included  In  the  table. 
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APPLICATION  OF  DATA  ELEMENTS  IN  RELIABILPTY 
AND  MAINTAINABILITY  CCMPOTATIONS 
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Application  of  Data  Elements  In  Reliability  Computations 

2.1  Equations 

2.1.1  The  General  Reliability  Expresslcn 


-f  X(x)dx 

- X(x)dx 

R(t)  = e ^0 

or  Q 'Jo 

where 


« Probability  of  ccanpletlng  a given  mission  of  time  (t) 
or  cycles  (c)  without  a malfunction 

X(x)  = the  fimctlcn  describing  the  Instantaneous  failure  rate 
over  the  mission  time  or  cycle  requirements. 


Data-element  inputs: 

• Malfunction  reports 

• Total  operating  time 
on  equipments  without 

(includes  time 
failures) 

• Equipment  Identification 

2.1.2  The  Exponential  Distribution 
t 

R(t)  = 6 = Probability  of  completing  a given  mission 


where 


of  time  (t)  without  a malfunction 


MTBF  - Equipment  Operating  Time 

Total  Number  of  Failures 


Data-element  Inputs: 

• Malfunction  reports 

• Total  operating  time  (includes  time 
on  equipments  without  failures) 

• Equipment  Part  Number  and  Serial 
Number 


2.1.3  The  Normal  Distribution 


t(t)  =/ 


_ (t-MTBF)* 


2a' 


/StF 
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If  there  are  no  censored  observations,  the  parameters  are  estimated  by: 


where 


(^1  - MTBF)^ 


f^ipgp  _ Total  Equipment  Operating  Time 
Total  Number  of  Failures 

= The  operating  time  for  each  failure 

Data-element  Inputs: 

• Malfunction  reports 

• Operating  time  at  failure 

• Total  operating  time  (includes  time 
on  equipments  without  failures) 

For  censored  data  refer  to  ARINC  Research  Corporation's  Reliability 
Engineering  Text,  pages  149-154. 

2.2  Prediction  Methods 


Example : 

In  a simple  communications  system  comprising  a 
transmitter,  a receiver,  and  a coder,  the  fail- 
ure of  any  one  of  these  three  elements  will  make 
two-way  communication  Impossible. 

During  a required  8-hour  communication  period, 
the  element  reliabilities  for  their  Individual 
operating  periods  are  as  follows: 

Transmitter  (6 -hour  operation),  R^  = 0.85 
Receiver  (8-hour  operation),  Rg  = 0.99 
Coder  (4-hour  operation),  = 0.94 


2.2.1  The  Product  Rule 

The  combined  reliability  of  the  simple  aeries  configuration  Is  the  product 
of  tne  Individual  reliabilities,  since  a failure  of  any  one  element  constitutes 
a system  failure: 

^system  = ^1  ^ ^ ^3 ^1 

where  R^,  Rg,  Rj,  R^^  are  the  Individual  elanent  probabilities  of 
of  survival  for  tne  required  operating  time. 

Therefore,  the  reliability  for  the  example  system,  for  an  eight-hour  period, 


I 


2.2.2  The  Summation  Rule  and  the  Exponential  Equation 


[ ' . 


If  a constant  failure  rate  Is  assumed,  the  combined  failure  rate  of  the  simple 
series  configuration  Is  equal  to  the  sum  of  the  Individual  failure  rates: 


^1  + 7^2  + ^3  “ ^system 


Therefore,  the  failure  rate  for  the  exaunple  system  Is  as  follows: 

0.16  + 0.01  + 0.06  = 0.23  system  failures  per  8 hours  of  operation 

and 


^system  = = 0.795 


2.2.3  Effect  of  Redundancy 

If  a redundant  transmitter  Is  added  to  the  example  system  as  shown  In  the 
diagram  below,  the  reliability  of  the  transmitter  section  Is 


R 


^ - (1-Ri)  (1-R3.) 


«1,1  = 1 


(1-0. 85)^^  = 0,9775. 


The  system  reliability,  then.  Is, 


System  = 0-9775  x 0.99  x 0.94  = 0.9097 


J 


J 


1 
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Application  of  Data  Elements  In  Maintainability  Computations 
3,1  Equations 

3,1.1  Mean  Time  to  Repair 

N 

Active  Repair  Time 


MTTR  = 


N 


where 


N > Number  of  Repairs 
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Data -element  inputs : 

• Equipment  repairs 

• Active  repair  calendar  time  for 
each  repair 

• Equipment  Identification 

• Rate  and  specialty  of  technician 

3.1.2  Maintainability  Index  fPer  MIL-M-23515A  (Ships )1 


20 


Log  MTTR_  = 

U 


^(Log  Repair  Time) 
20 


where 


20  = the  number  of  repair  samples  specified 
Log  MTTRq  = Log  of  geometric  mean-tlme-to-repalr 


The  following  expression  must  also  be  satisfied: 

Log  MTTRq  < log  ERT  + 0.397  (S) 


where 


Log  ERT  = Log  of  specified  equipment  repair  time 

S = Standard  deviation  of  logarithms  of  adjusted  repair  times 
20 

^(Log  Repair  Tlme)^  - (Log  MTTRq)^ 

" 20 

3.1.3  Equipment  Availability 

MTBF 


Availability  = 


= A 


MTBF  + MTTR 

_ Total  Operating  Time 

Intrinsic  " Total  Operating  Time  + Total  Active  Repair  Time 

3.1.4  Maintenance  Support  Index 


Active  Repair  Man-Hours  Per  1000 

Equipment  Operating  Hours 

Total  Operating  Time 


Data -element  inputs: 

• Active  repair  man-hours 
for  each  repair 

• Total  equipment  operating 
time 
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Figure  B-1  Illustrates  a current  output  from  a Navy  data-feedback  system. 

It  considers  five  specific  equipment  types  and  presents  the  maintenance  man-hours 
expended  on  each  during  the  reporting  period  as  a percentage  of  the  sum  of  the 
hours.  These  facts  are  of  little  value  to  management.  Figure  B-2  illustrates 
the  useful,  detailed  Information  that  could  be  derived  for  each  equipment  type 
If  additional  data-elements,  as  recommended  in  this  report,  were  collected. 


FIGURE  B-1 

DISTRIBUTION  OF  TOTAL  MAINTENANCE 
MAN-HOURS  FOR  FIVE  EQUIPMENT  TYPES 


Active 


FIGURE  B-2 

DISTRIBUTIONS  OF  MAINTENANCE  TIMES  FOR  A SPECIFIC  EQUIPMENT 


APPENDIX  C 

TABULATION  OF  RELIABILITY  AND  MAINTAINABILITY 
DATA  ELEMENTS  BEING  COLLECTED  BY  MILITARY 
AND  CIVILIAN  ACTIVITIES 
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KliilAlilLITY  AND  MAINTAINAUIUTY  DATA  ELKMENT: 


£ s o a. 
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i 


?0T  9U1TJ, 


iBHinneiiniQiiinBiiiBiiiQiiiiiiiiBiii 

iminniminmiiBBmmiiniiiiiim 


js^ST5’3y  ©.•'ireus^uTHW  ?‘:ieTP3'UJS^ui 


jaieT?©y  jaiuso  MJOi^  TBUot^eztub'^jO 
9T?9y  Tf^‘llUf'0  a.''UBU0iUT®W  TBUOTIBZTUBSao 


( sams  ps2TU«M39UfuoN  Joy)  lu^umoofl  ui  ujnj,/ar.8Si 


sdTMS  PJgp  uoT3TST*^ba 


.•^iJTmrK^ooy  jnoH-»uaw 


■□■□■■I 

inHBHBI 


idBbbbbdi 

IBBBBBDDI 


IBBBBBBBBBBi 


1.  OPNAV  4700-2B 

22.  Monitor  Data  System 

2.  OPNAV  4700-2D 

23.  Navy  Casaulty  Report 

3.  OPNAV  4700-20 

24.  Exhibits  IB-XIII 

4.  OPNAV  4700-2 E 

25.  Fallure/Malfunctlon  Report 

5.  OPNAV  47OO-2P 

26.  9120-1  (NAVSHIPS  3621) 

1 

6.  DI>-1348 

27.  10550-1  (NAVSHIPS  DD-787) 

7.  NAVSANDA  1250 

28.  10550-1  (NAVSHIPS  4855) 

8.  MMMPC  Form  No.  1 

29.  9670-1  (NAVSHIPS  3878) 

9.  MMMPC  Form  No.  4 

30.  13070/3 

10.  MMMPC  Form  No.  5 

31.  8000-13 

11.  MMMPC  Form  No.  6 

32.  8000-23 

12.  MMMPC  Form  No.  7 

33.  AFTO  210  and  211 

13.  MMMPC  Form  No.  9 

34.  AFTO  212 

14.  MMMPC  Form  No.  10 

35.  2408-3 

15-  MMMPC  Form  No.  11 

36.  2407 

16.  MMMPC  Form  No.  12 

37.  MARS  R 16507 

17.  Material  Maintenance  Record 

38.  DEN  066414 

18.  Operating  Time  Log 

39.  DEN  066124 

19.  77Nr)-FMSAEG-8800-9 

40.  Failure  Report 

20.  77ND-MFSAEG-8800-10 

41.  R-ED  25078 

21.  Individual  Record  of  Corrective 
Action 

42.  DCS/NCR  Form  RS-II68 

43.  COTA  Form  RS-1575 

APPENDIX  D 

RELIABILITY  AND  MAINTAINABILITY  DATA-FEEDBACK 
SYSTEMS  AT  NAVAL  SHIPYARDS 
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RELIABILITY  AND  MAINTAINABILITY  DATA-PEEDBACK 
SYSTEMS  AT  NAVAL  SHIPYARDS 


General 

The  material  In  this  Appendix  is  presented  as  received  from  Mr.  C.T.G.  Murphy, 
Code  1820,  Philadelphia  Naval  Shipyard.  It  comprises  the  following  sections: 

' (1)  List  of  Data  Elements 

(2)  System/Equipment  Utilization  Log 

(3)  System  Description  Sheet 

■ ' (4)  Failure  Reporting  and  Data  Feedback  Systems  in  Shipyards  and 

. , Laboratories. 

1 


LIDT  OF  DA'i'A 


7 April  1966 


In  order  Co  perforin  Reliability  and  Maintainability  engineering 
analysis  based  on  field  failure  reporting  in  the  shipyards,  certain  data 
elements  must  be  collected.  The  recommended  failure /malfunction  reporting 
form  to  be  implemented  in  shipyards  is  shown  in  Figure  I.  The  information 
required  to  complete  the  form  will  provide  sufficient  data  to  enable  en- 
gineering analysis  in  the  areas  of  Reliability  and  Maintainability.  The 
required  data  to  complete  this  form  and  the  use  of  this  data  is  as  follows 

Block  1 SHIP  NAME,  CLASS  AND  HULL  NO.  - If  the  equipment  being 
repaired  is  assigned  Co  a ship  indicate  which 
ship,  e.g.  U.S.S.  Buck,  DD7&1,  otherv/ise  indi- 
cate supply  activity,  training  activity,  shop 
activity,  etc.  This  will  enable  a continuous 
failure  history  of  the  equipment  for  each  ship/ 
activity  (this  information  will  be  fed  into  the 
3M  data  processing  systems.) 

Block  2 '.DATE,  MONTH,  YEAR  - Indicate  data  failure  occured; 

e.g.  28  day;  07  month;  and  6 for  1966. 

This  will  enable  the  chronological  ordering  of 
failure  data  so  that  Che  number  of  failures  for 
a given  time  period  may  be  determined  for  failure 
rate  and  mean-time-between-failure  calculations. 

Block  3 REPORT  NUMBER  - This  is  a preprinted  number  on  each  form. 

This  report  number  will  be  used  Co  identify  and 
control  Che  report. 

Block  4 REPAIR  ACTIVITY  - Designate  which  repair  activity  is  per-_ 
forming  the  corrective  action,  e.g.  Philadelphia 
NSY.  This  will  identify  the  activity  submitting 
Che  report  in  case  follow-up  action  is  necessary. 

£niCL  Q) 
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FAlLURE/riALFUflCTIOn  REPORT 


L StflP  ^ClASS  AHO  hluLL  Mo- 

U55  BUCK  DD76I 

H.F^ePfiia  Aenv/T/i 


PHlLA.M.S.y 


5.  Y/oexCeHreB 

3^0 /SI 


9,  FtoiMffBy  oz. 

SSCOHOffZ'/ 


6.  B^uiP.  ID.  Coos 
FEOHZO^ 


tOMP  Alortr/f  yk^R 

28  I 07  I fc 


7:See/AL  Ho.  /MrR. 


1 /3.  active  REPAIR  TIME  \ 

TO 

TltiT 

TR 

TK 

rc 

19  Lo&  DoWti7/^>e 


3.  Fie  PORT  tie 

AH7001 


3 HowMal  Coot 


fo.  "Disc 

//.  3 7 A 7U5  AtTEP  FAlLOPe 

/F.  EHVmotiriS/ir 

Ab  3Z  Cl 

15.  AD  Down  TIME 


16  Total  E<}uiP,  DowhtmE  n.  Total  Op.  Time  l8.SeptALt1o.(MfP.  opSePLAceMenT 


J9.  //APR  AT  I VE  RcMARKS  f RECOMMEIiDATIOtiS 


Block  5 WORK  CENTER  - Indicate  the  repair  activity  work  center 


performing  the  work,  e.g.,  390-51. 

This  will  identify  the  goup  responsible  for 
the  work  in  case  follow-up  action  is  necessary. 

Block  6 EQUIPMENT  ID  CODE  - This  seven-digit  alpha  numeric  se- 
quence is  found  in  the  Equipment  Identification 
Code  Manual.  When  a part  is  replaced  the  EIC 
digits  will  be  provided  by  the  individual  issuing 
the  replacement  parts.  When  the  corrective  action 
is  a result  of  misalignment  or  adjustment  and  no 
replacement  parts  are  Involved  and  the  Equipment 
Identification  Code  Manual  is  not  available,  then 
sufficient  information  must  be  provided  within  the 
narrative  remarks  section  to  completely  localize 
the  problem  area  e.g. 


(a) 

Communications  system  Serial  No.  

A 

Mfr. 

- \/ 

(b) 

Infrared  set,  AN/SAR-6  Serial  No.  

— 

Mfr. 

(c) 

Receiver  Assembly  Serial'  No. 

Mfr. 

- 

(d) 

Tuned  transistor  OSC  Serial  No.  

— 

Mfr.  . . 

In  the  case  where  a transistor  is  replaced  in 
. the  oscillator,  the  following  information  (FEO 
4303)  would  be  provided  by  supply  personnel 
where  in  accordance  with  the  Equipment  Identification 
Code  Manual 

F ■ Conmunlcations  and  computer  systems 


>■ 


FE  ••  ComlunlcaCions , Infrared  syacem 
FE04  - Infrared  Set,  AN/SAR-6 
FE043  ■ Receiver  assembly 
FE04303  - Transistor  oscillator 
The  Equipment  Identification  Code  will  be  used  to 
identify  the 

(1)  System 

(2)  Set 

(3)  Assembly 

(4)  SubAssembly 

(5)  Part 

Block  7 SERIAL  MO.  & MFR  • Indicate  the  manufacturer  and  the 
. serial  number  of  the  lowest  set,  assembly  or 
subassembly  that  contains  the  failure  and  has 
a nameplate.  In  the  above  example  if  there  is 
a name  plate  attached  to  the  receiver _the  manu* 
facturer  and  the  serial  number  would  be  written 
in  block  7.  If  there  is  no  name  plate  attached 
then  the  serial  number  and  manufacturer  of  the 
AN/SAR-6  set  would  be  written  in  block  7.  This 
information  would  identify  the  Indlviriual  piece 
of  equipment  that  failed  and  the  manufacturer. 

Block  8 HOW  HAL  CODS  - Use  the  three  digit  code  from  Section  IV 

of  the  EIC  Manual  which  best  describes  the  failure 
listed  in  Block  6 or  the  part  data. 

This  will  aid  the  analyst  in  isolating  the  fail* 
ure  and  determining  the  cause.  It  will  also  provide 
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InfonnaClon  for  troubleshooting  charts  In  the 
technical  manuals. 

Block  9 PRIMARY  OR  SECONDARY  - Indicate  whether  the  failure  was 

a random  type  failure  (P  in  Block  9)  or  secondary 
type  failure  (S  in  Block  9)  that  was  caused  by 
another  failure  or  action. 

This  will  aid  the  analyst  in  screening  out  all 
but  the  primary  failures  used  in  calculating 
the  failure  rate. 

Block  10  DISCOVERED  - Enter  the  appropriate  code  that  best  identi- 
fies when  the  equipment  malfunction  was  discovered. 
Code  Description 

A When  lighting  off/starting 

B When  securing 

C During  Equipment  operation 

D During  Preventive  Maintenance 

E Special  Instruction  (INSUR  or  other 

requirements  specified  by  Tech  Bureaus) 
F Underwater  hull  inspections 

G During  corrective  maintenance 

I 

H Incoming  inspection 

J Test 

K During  installation 

This  will  aid  the  analyst  in  determining  the  cause 

of  the  failure  and  the  corrective  action. 

Block  11  STATUS  AT  FAILURE  - Indicate  how  the  system,  set,  assembly 
reacted  to  the  failure  using  the  following  code: 

- 4 - 
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Code  Description 

A System 

B Set 

C Assembly 

1 Inoperative 

2 Operating  at  reduced  capability 

3 Operation  unaffected 

e.g.  A3-system  operation  unaffected 

B2-set  operating  at  a reduced  capability 
Cl-assembly  inoperative 

This  will  aid  the  analyst  in  determining  how  the 
system,  set,  and  assembly  reacts  when  a failure 
occurs.  It  will  also  aid  in  determining  whether 
modification  is  Justified  to  improve  the  availa- 
bility of  the  system.  This  information  is  also 
needed  for  system,  set  and  assembly  MIBF  and 
availability  calculations. 

Block  12  USE  ENVIRONMENT  AT  FAILURE  - Indicate  whether  the  en- 
vironment at  the  time  'of  failure  was  normal  or 
abnormal.  If  normal  put  a N in  block  13,  if  ab- 
normal put  an  X in  block  13.  If  an  X is  put  in 
block  13  describe  Che  conditions  in  Che  remarks 
section.  This  information  must  be  obtained  from 
the  personnel  using  the  equipment. 

This  will  aid  in  determining  the  cause  of  the 
failure  and  identify  unusual  environmental  con-  * 
ditions  that  may  be  contributing  to  failures. 

- 5 - 
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Block  13  ACTIVE  REPAIR  TIME  - Write  in  total  hours  to  the  nearest 
tenth. 

Block  13a  - Write  in  hours  to  the  nearest  tenth  required  to: 

TI  - Time  to  isolate  failure 

TD  - Time  to  disassemble 

TINT  - Time  to  interchange 

TR  - Time  to  reassemble 

TA  - Time  to  perform  alignment  ' 

TC  - Time  to  checkout 

This  will  provide  detailed  information  for  the 
analysis  of  long  corrective  maintenance  times  and 
for  calculating  mean-tlme-to-repair. 

Block  14  LOGISTICS  DOV/TIME  • Indicate  the  downtime  in  hours  to 

the  nearest  tenth  required  to  obtain  replacement 
items.  This  will  provide  equipment  downtime  due 
to  logistics  and  will  enable  supply  personnel  to 
evaluate  and  Improve  their  present  method  of 
providing  replacement  items . 

Block  IS  ADMINISTRATIVE  DOWNTIME  - Indicate  in  hours  to  the  nearest 
tenth  the  time  lost  due  to  adminstrative  downtime. 
Administrative  dovmtlme  is  any  time,  exclusive  of 
logistics  downtime,  not  expended  in  an  effort  to 
correct  the  problem,  e.g.  lunch,  performing  another 
Job,  completion  of  workday,  etc. 

Block  16  TOTAL  EQUIPMENT  DOWNTIIC  - Indicate  the  total  number  of 
hours  to  the  nearest  tenth  the  equipment  was  not  ■ 
operating  due  to  active  repair  time  and  logistics 
' and  administrative  downtime.  This  information  will 

, - 6 - 
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provide  Che  time  base  for  celculaClng  InherenC  and 

operational  mean-time-Co>repair  on  system,  sets, 

end  assemblies . 

For  given  period  of  time: 

KITR  operational  « Total  Equipment  Downtime 
Total  number  of  failures 

Total  Equipment  DownTime  » Total  Active  Repair  time  + Total  Ad- 
ministrative DownTlme  •<-  Total  Logistics  DovmTlme 

KXTR  inherent  ■ Total  Active  Repair  Time 
Total  number  of  failures 

Block  17  TOTAL  OPERATIONAL  TIME  - Indicate  Che  total  number  of 

hours  the  equipment  has  operated.  This  information 
will  be  obtained  from  Operational  Time  Logs , from 
Elapsed  Time  Indicators  or  from  using  personnel  if 
known  by  them. 

This  will  provide  data  Chat  can  be  used  to  deter- 
mine distribution  and  to  calculate  operational  and 
inherent  mean-tlme-between-time  failures. 

For  given  period  of  time: 

KIBF  operational  = total  operating  time 
total  no.  of  failures 

KIBF  inherent  ■ Total  operating  time 

Total  number  of  primary  failures 

Where  primary  failures  are  random  failures  that 

exclude  human  error,  design,  manufacturing  defects, 

etc. 

Block  18  SERIAL  NO.  & MFR.  OF  REPLACEMENT  ITEM  - If  Che  failed  item 
was  replaced  indicate  the  serial  number  and  manu-  • 
facCurer  of  the  replacement  item.  This  data  will 
' enable  the  analyst  to  determine  which  equipnant 
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are  operating  in  the  systems. 

Block  19  NARRATIVE  REMARKS  & RECOMMENDATIONS  - Use  this  space  for 
clarification  and  recommendations . 

This  will  provide  amplifying  data  which  can  be 
used  by  Che  analyst  to  identify  unusual  circum- 
stances, provide  clarification  beyond  Che  scope 
of  Che  coded  data  elements  and  Justify  engineering 
change  recommendations . 

Block  20  CID/APL/AN  - This  information  will  be  filled  in  by  main- 
tenance personnel  whenever  possible.  If  mainten- 
ance personnel  are  unable  to  identify  this  number 
correctly  it  will  be  filled  in  by  supply  personnel. 
The  Component  Identification  (CID) , Allowance  Parts 
List  (APL) , or  Amy-Navy  (AN)  numbers  identify  the 
equipment  or  component  in  which  the  repairs  parts 
or  material  were  consumed. 

Block  21  SOURCE  CODE  - To  be  filled  in  by  maintenance  personnel 
from  the  source  code  listed  in  Section  VIII,  EIC 
Manual.  If  the  repair  man  does  not  have  access  to 
the  EIC  Manual,  the  information  will  be  provided  by 
supply  personnel.  This  will  enable  the  analyst  to 
determine  where  the  replacement  part  was  obtained 
(Stock,  Salvage,  Cannibalization,  etc.). 

Block  22  FEDERAL  STOCK  NO. /PART  NO.  - Maintenance  personnel  will 
fill  in  Che  Federal  Stock  Number  and/or  the  Manu- 
facturers Part  Number  of  Che  material  used  in  the 
maintenance  transaction.  The  Federal  Stock  Number 
is  preferred.  Part  numbers  will  be  cross-referenced 


a 
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to  Federal  Stock  Mvimbers  whenever  possible. 

When  part  numbers  are  reported,  they  must  be  pre- 
fixed by  the  five-digit  Federal  Supply  Code  for 
suuiufacturer  (FSQl)  which  identifies  the  manu- 
facturer of  the  part.  Supply  will  assist  main- 
tenance personnel  in  obtaining  these  numbers. 

This  information  will  enable  the  analyst  to  de- 
termine if  a particular  part  is  falling  excessively 
and  if  these  failures  can  be  traced  to  one  manu- 
facturer . 

Block  23  RBFCREMCIS  smOL/NOUM  • The  reference  symbol  will  be  used 
where  possible  and  the  noun  same  in  Instances  where 
there  is  no  reference  symbol;  e.g.  mechanical  parts. 
Electronic  parts  will  be  Identified  by  entry  of 
the  appropriate  circuit  symbol  designator.  The 
reference  symbol  may  be  determined  from  the  appli- 
cable schematic,  cirbuit  diagrams.  Illustrated 
parts  breakdown,  technical  manual,  etc. 

This  will  aid  the  analyst  in  establishing  the 
specific  item  that  failed. 

Block  24  MATERIAL  USED  - Indicate  the  units  of  the  replacement 

part  and  the  quantity  of  replacement  parts .needed. 
This  will  aid  the  analyst  in  determining  the  num- 
ber of  replacement  parts  used  and  the  cost  of  the 
SMintenance  action./ 

Block  2S  UNIT  PRICE  - Enter  the  unit  price  of  the  replacement  partt 
This  data  will  help  in  determining  the  cost  of  the 
' maintenance  action,  and  whether  a modification  is 
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warrentcd  when  evaluating  reliability,  maintain- 
ability, cost  and  logistics. 

Block  26  SIGNATURE  OF  SUPPLY  PERSONlffiL  - The  Individual  issuing 

the  replacement  Iteras  provides  Che  specified  data 
and  signs  the  form.  A Failure A'tal function  Report 
must  be  initiated  by  Che  repairman  before  the  stock 
room  issues  any  replacement  items. 

This  will  help  to  control  the  reporting  of  fail- 
ures and  identify  the  individual  issuing  the  re- 
placement items  in  case  follow-up  action  is  necessary. 

Block  27  SIGNATURE  OF  REPAIRMAN  - Enter  the  name  of  the  person  who 
performed  the  corrective  maintenance  action. 

This  will  identify  the  respondible  individual  in 
case  follow-up  action  is  necessary. 

Block  28  SIGNATURE  OF  SUPT.  - The  Supervisor  of  the  repairman  signs 
Che  form  Indicating  that  the  Information  is  correct 
and  the  form  Incomplete. 
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SYSTEM /EQUIPMENT  UTILIZATION  LOG 

The  System/Equipment  Utilization  Log,  Figure  1,  is  a daily  log  where 
each  incident  that  occurs  is  recorded  and  explained.  This  log  will 
provide  a complete  history  during  test  and  operation.  The  information 
contained  on  this  log  will  enable  an  analyst  to  determine 

1.  operating  time 

2.  corrective  maintenance  time 

3.  preventive  maintenance  time 

4.  idle  time 

The  above  information  is  necessary  in  test  report  preparation,  equip- 
ment demonstration  and  calculating  the  availability  of  the  systems. 

It  will  also  aid  in  determining  the  effectiveness  of  the  system. 


I 
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Block  1,  SYSTEM/EQUIFHENT  NOUN  NAME  AND  CID/APL/AN  > This  information 
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will  be  filled  in  by  operations  personnel. 

Block  2,  DATE  - Enter  the  day,  month,'  year  the  equipment /system  is 
being  operated.  Each  form  covers  only  a 24 -hour 
period. 

Block  3 PAGE  NO.  - This  is  a preprinted  sequential  number. 

Block  4,  PRECEDING  PAGE  NO.  - Enter  the  preceding  page  number  of  the 
completed  log.  This  will  enable  the  analyst  to  de- 
termine if  pages  are  missing  if  more  than  one  log  is 
needed  each  day,  or  if  the  number  was  skipped  on  pur- 
pose. 

Block  S,  START  TIKE  - Enter  the  clock  time  the  operations  started. 

STOP  TIKE  - Enter  the  clock  time  the  operation  stopped  for 
any  reason. 

Block  6,  TOTAL  ELAPSED  TIKE  THIS  OPERATION  - Enter  the  hours  and 
minutes  elapsed  during  this  operation. 

Block  7,  USING  ACTIVITY  - Enter  the  code  number  or  name  of  the  acti- 
vity performing  the  operation  e.g.  CSD,  shop  51,  ship 
personnel,  etc. 

Block  8,  USE  CODE  - Enter  one  of  the  codes  listed  below.  If  code  "g" 
is  entered,  explain  in  the  remarks  section. 

A.  Life  test 

B.  Environmental  test 

C.  Installation  checkout 

D.  Routine  checkout 

E.  Normal  operation 

F.  Sea  trials 
C.  Other 

- 2 - 
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Block  9,  FAILURE  REPORT  NO.  - Enter  the  failure  report  no.  if  thia 
incident  was  due  to  a failure. 

Block  10,  START  ETI  - If  the  equipment  contains  an  elapsed  time  in> 

dlcation  record  the  reading  in  Block  11.  This  reading 
should  be  taken  at  the  beginning  of  the  operation  or 
if  the  operation  is  conuous , the  reading  should  be 
taken  at  0000  hours  when  the  utilization  log  is  started 
for  that  day. 

Block  11,  FINISH  ETI  - The  finish  elapsed  time  indication  reading  should 
be  entered  at  the  completion  of  the  operation  or  at  2400 
hours  when  the  utilization  log  is  completed  for  that  day. 

- Block  12,  OPERATORS  LAST  NANE  - The  operator  Chat  is  responsible  for 

Che  equipment  at  the  time  of  the  incident  should  enter 
his  last  name  in  Block  13. 

Block  13,  HAINTENANCE  ACTION  AND  RSKiUOCS  - Explain  all  incident  that 

occur  including  operational  errors  as  well  as  maintenance. 
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System  Description  Sheet 


The  System  Description  Sheet  in  addition  to  the  System/Equipment 


Utilization  Log  and  the  Failure  Reports,  will  enable. the  analyst  to 


determine: 


1.  What  equipments  make-up  the  systems. 


2.  What  constitutes  a systems,  subsystem,  or  equipment  failure. 


3.  Inherent  and  operational  KTBF,  MTTR,  and  availability  for  the 


equipment  subsystem  and  system. 


The  System  Description  Sheet  should  be  completed  by  the  operator 


prior  to  beginning  the  test  or  operation.  This  sheet  is  required  only 


once  for  each  system. 


Block  1 Noun  Description  - Enter  the  description  of  the  systems,  subsystems, 


and  equipment,  e.g.  Radar  systems,  tracking  radar  No.  1 and 


2 are  subsystems,  each  tracking  radar  is  made  up  of  an  antenna 


and  pedestal,  2 transmitters,  a receiver  and  a display. 


Block  2 Model  No.  - Enter  the  model  number  of  each  of  the  items  listed  in 


block  1. 


Block  3 Serial  No.  - Enter  the  serial  number  of  each  of  the  items  listed 


in  block  1. 


Block  L No.  of  Modes  of  Operation  - Indicate  the  number  of  modes  of  operation 


of  the  system  by  crossing  out  the  appropriate  number. 


e.g.  If  the  system  operates  in  both  the  scan  and  track  modes  cross 


out  2.  Indicate  which  subsystems  and  equipments  are  required  to 


perform  the  mission  by  placing  an  X under  the  mode  in  which  the 


equipment  is  used. 


e.g.  If  both  trackers  must  be  operating  to  have  acceptable  operation 


place  an  X in  each  mode.  If  all  equipment  are  necessary  for  normal 


operation  except  the  transmitter,  indicate  the  condition  in  the 


/E/\/  £ L (3J 


remarks  colvunn. 


e.g.  1 of  2 transmitters  in  each  mode. 

Block  $ Remarks  - If  more  than  1 mode  of  operation  is  normal  define  vhich 

block  represents  vhich  mode.  e.g.  Number  1 in  block  k represents  the 
scan  mode.  Number  2 represents  the  track  mode. 
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Failure  Reporting  and  Data  Feedback  Systems  Established  in  Shipyards  k Laboratories 

A survey  was  conducted  in  order  to  establish  whether  there  is  an 
existing  failure  reporting  system  established  in  shipyards  and  laboratories 
< that  would  provide  sufficient  data  to  perform  a reliability  and  maintainability 

engineering  analysis.  All  shipyards  were  visited  except  Pearl  Harbor.  The 
• following  laboratories  were  visited;  Applied  Science  Laboratory,  Boiler  and 

Turbine  Laboratory,  Electronics  Laboratory,  and  Underwater  Sound  Laboratory. 

Other  activities  visited  were  Fleet  Missile  Systems  Analysis  and  Evaluation 
Group  and  Naval  Ship  Missile  System  Engineering  Status.  Upon  completion  of 
the  survey,  an  analysis  was  performed  and  the  conclusion  was  that  there  is  no 
existing  data  feedback  system  that  could  be  expanded  to  provide  the  required 
^ data  without  degrading  the  original  system  or  completely  rerouting  the  data 

flow.  The  four  data  collection  and  feedback  systems  encountered  during  the 
survey  are  discussed  in  the  following  sections. 


I. 


Data  System: 

Fleet  Ballistic  Missile  Weapon  System 
Trouble  and  Failure  Reporting  System 


J 


A.  Purpose  of  Data  System: 

1.  Pinpoint  specific  problem  cureas  for  decisions  by  management. 

2.  Assess  equipment  failure  rates  and  establish • failure  trends. 

3.  Assess  the  adequacy  of  maintenance  and  repair  parts  levels 
through  use  information. 

Provide  operational  data  with  which  to  improve  the  reliability 
of  the  weapon  system. 

3.  Provide  a means  for  the  fleet  to  report  on  adequacy  of  repair 
and  maintenance  procedures. 

B.  Where  Data  System  used: 

1.  Factory  acceptance  tests. 

2.  Shipycurd  installation  tests. 

0.3.  SDAP  tests. 

I 

U.  Assembly  operations. 

3.  Tactical  use. 


C.  Data  Inputs: 

1.  Standard  Forms: 

a.  Fleet  Ballistic  Missile  Weapon  System,  Trouble  and  Failiire 
Report  (TFR),  SP  Form  3100. lA.  , 

b.  Fleet  Ballistic  Missile  Weapon  System  TFR/Correctlve  Action 
Report,  SP  Form  3100. 1C  (Rev  2-6U). 

c.  Fleet  Baillistic  Missile  Weapon  System  elapsed  time  meter 
record  SSB(N)627  Class  Navigation  Department.  SP  Form  3100. 1B7 
(2-63). 


2.  Data  Elements: 

a.  Preparing  Activity. 

b.  Date  of  failure. 

c.  Original  TFR  No.  of  Item  received. 

d.  Subsystems,  Model,  Modification,  Serial  No. 

e.  Equipment,  Serial  No. 

f.  Component,  Serial  No. 

g.  Other  identification.  Serial  No. 

h.  Mfg.  Part/DWG  No.  of  the  lowest  level  identified  in 

d,  e,  f,  or  g.  Indicate  whether  repaired,  adjusted,  or 
replaced  by  new  item. 

i.  FSN  and  Serial  No.  of  new  item. 

J.  Repair  time. 

k.  Was  reference  material  adequate. 

l.  Trouble  or  failure  description. 

(1)  Indication  of  trouble/failure. 

(2)  Action  taken  & dispositions  of  failed  item. 

t (3)  Description  of  trouble/failure 

(U)  Recommendations. 

(5)  Probable  cause. 

3>  Data  Sources: 

a.  All  SP  contractors  furnishing  tactical  hardware. 

b.  All  SSBN  and  tender  construction  facilities. 

c.  Test  facilities. 

d.  Ships  Force,  SSB(n)  and  tenders. 

e.  F3M  assembly  and  repair  facilities. 


f.  FBM  training  facilities 


D.  Uov  Data  Processed: 
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1.  The  TFR  form  is  a four  part  carbon  backed  form.  Toe 
original  is  sent  to  FMSAEG,  the  blue  copy  is  attached 
to  the  failed  part,  the  green  copy  is  sent  to  the  assigned 
Squadron  Weapons  Officer  and  the  yellow  copy  is  retained 
by  the  originator.  The  original  form  is  received  by 
FMSAEG,  reproduced  and  distributed  to  cognizant  FMSAEG 
engineers  where  they  are  analyzed,  coded,  c<»Dputer  processed, 
and  stored.  A copy  reproduced  by  FMSAEG  is  also  sent  to 
interested  activities  as  specified  by  Special  Projects  Office. 
If  corrective  action  in  the  form  of  modification  is  deemed 
necessary  it  can  be  instituted  by  contractor,  FMSAEG  engineers, 
or  any  interested  activity  but  must  be  approved  by  Special 
Projects.  Summary  reports  are  periodically  sent  to  interested 
activities  in  order  to  complete  the  feedback  system  and  to 
demonstrate  that  the  TFR's  are  lnq;)ortant  and  are  being 
processed. 

Data  Outputs: 

1.  Data  Formats: 

The  following  information  is  sent  to  contractors,  SSB(M)  and 
tenders.  Navy  Activities,  and  Special  Projects  Office: 

a.  Bi-monthly  Fleet  Trouble  and  Failure  Report. 

b.  Semi-yearly  shore  Trouble  4 Failure  Report. 

c.  TFR  Listing. 

d.  Special  Reports. 

2.  Data  Uses: 

The  outputs  listed  above  are  analyzed  and  provide  basis  of 


of  decisions  and  evaluations  by: 

a.  Management  on  Equipment  and  Subsystems: 

(1)  Performance 

( 2 ) Aval lability 

(3)  Readiness 

(U)  Reliability  assessment 
■ (5)  Maintainability 

(6)  Serviceability 

b.  Operations: 

(1)  Schooling  in  TFR  preparation  by  fleet  personnel. 

(2)  Optimize  maintenance  techniques. 

(3)  Maintenance  time  per  subsystems. 

(U)  Maintenance  skill  level  determination. 

(5)  Maintenance  staffing  requirements. 

(6)  Improve  procedures,  instructions,  publications. 

c.  Engineering: 

(1)  Modification  requirements  (SPALTS). 

(2)  Modification  (SPALTS)  effectiveness. 

(3)  Improvement  in  subsystems  and  equipments  components. 

(k)  Quality,  reliability,  serviceability  Improvement  in 
maintenance . 

d.  ESO: 

(l)  Spares  requirements. 

(2)  Part  unavailability. 

F.  Advantages : 

An  excellent  system  that  provides  all  data  necessary  to  perform 
engineering  analysis,  evaluate  performance,  and  continuously 
control  and  monitor  the  program. 


C.  Disadvantages: 
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Mone#  This  data  feedback  system  aecooplishes  the  purpose  for 
which  it  was  intended. 

H.  Recoosnendations  for  Implementation  in  Shipyards: 

Although  TFR  and  analysis  system  is  an  excellent  feedback  system  and 
accomplishes  the  purposes  for  which  it  was  intended.  It  could  not 
be  Implemented  throughout  the  shipyards  without  major  alterations. 

The  major  area  of  non-compatibility  would  be  in  the  area  of  data 
flow,  In  order  for  a shipyeurd  reporting  system  to  be  effective  the 
failure  must  be  analyzed  locally  and  the  corrective  action  in^lemented 
as  soon  as  possible. 
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II.  Data  System: 


Electronic  Data  Processing  System 

A.  Purpose  of  Data  System: 

The  broad  objective  of  this  collection,  analysis  and  feedback 
system  is  to  improve  electronic  equipment  reliability  and  maintain- 
ability through  the  analysis  of  maintenance  and  operational  data 
from  the  fleet. 

B.  Where  Data  System  Used: 

The  electronic  data  processing  system  is  being  replaced  by  the 
Standard  Navy  Maintenance  and  Material  Management  (3M)  System. 

At  the  present  time  the  3M  system  is  not  fully  operational  and 
the  electronic  data  processing  forms  (787  Form,  proposed)  are 
still  being  filled  out  by  a number  of  ships  in  the  fleet.  Combat 
Systems  Division  and  the  Electronics  Shop  in  the  shipyards  are 
also  filling  out  JdJ  forms  in  certain  instances.  The  AH/SQS-26 
Savor  Project  Office  is  using  787  forms  to  collect  failure  data  for 
the  analysis  that  is  being  performed  by  NSAL.  Other  fleet  and  shore 
equipment  failures  are  being  analused  at  the  David  W.  Taylor  Model 
Basin. 

C.  Data  Inputs: 

1.  Standard  Form,  DD-787  (Proposed) 

2 . Data  Elements : 

a.  Designation  of  ship  or  station. 

b.  Repaired  or  reported  by 

(1)  U.S.  Navy 

( 2 ) Contractor 

(3)  Civil  Service 
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e.  Type  of  Report 

(1)  Operational  fedlure 

(2)  PM  (POMSEE) 

(3)  PM  (not  POMSEE) 

(U)  Stock  Defective 

(3)  Repair  of  replaceable  unit 
(6)  Others 

d.  Time  failure  occured  or  maint.  began. 

e.  Time  failure  cleared  or  maint.  completed. 

f.  Model  type  Designation. 

g.  Equipment  Serial  No. 

h.  Contractor  (Navy  code  or  complete  name). 

I.  First  indication  of  trouble. 

J . Operational  conditions . 

k.  Time  meter  readings. 

l.  Repair  time  (man  hours). 

m.  Lowest  designated  unit  (u)  or  subassembly  (SA). 

n.  Lowest  designated  U/SA  Seried.No. 

o.  Reference  designation. 

p.  Federal  Stock  Number. 

q.  Mfg.  of  removed  item. 

r.  Type  of  failure. 

s.  Primary  or  secondary  failure. 

t.  Cause  of  failure. 

u.  Disposition  of  removed  item. 

V.  Replacement  available  locally, 
w.  Repair  time  factors. 


X.  Remarks. 


3<  Data  Sources 


a.  Fleet 

b . Shipyards 

c . Contractors 
How  Data  Processed: 

Failure  reports,  operational  time  logs,  performance  and  operational 
reports,  informal  and  other  reports  from  the  fleet  shipyards , and 
other  shore  activities  are  sent  to  the  David  W.  Taylor  Model  Basin 
where  the  information  is  coded  edited,  punched  on  cards  and  processed 
by  use  of  a computer.  The  processed  data  is  analyzed  and  the 
following  reports  and  information  are  sent  to  BUSHIPS. 

1.  Monthly  Analytical  Reports. 

2.  Part  failure  rates. 

3.  Modification  reports. 

U.  Failure  Effects  Analysis. 

5.  Maintenance  evaluation. 

6.  Special  reports. 

The  information  received  by  management.  Electronics  Supply  Office, 
operation,  and  engineering  from  the  data  processing  center  is 
further  analyzed  and  formulated  into  corrective  actions  and  improve- 
ments to  be  implemented  in  the  equipment  in  the  fleet. 

The  completed  DD-787  failure  reports  being  filled  out  on  the  AN/SQS-26 
Sonar  failed  components,  are  sent  to  the  Naval  Applied  Science 
Laboratory.  There  the  information  from  the  failure  reports  is  coded 
edited  and  processed  by  use  of  a control  Data  Corp.  Model  3200 
computers.  Printouts  are  sent  to  interested  activities  monthly. 

The  failed  components  and  the  associated  circuitary  are  analyzed 
and,  if  waraanted,  recommendations  are  submitted  to  the  AN/SQS-26 


Program  Office  for  the  modification  of  the  clrcultary  or  the 
changing  components. 

£.  Data  Outputs: 

1.  Data:  Formats 

. a.  Computer  Printouts 

b.  Special  Reports 

c.  Failure  rates 

2 . Data  Uses : 

a.  Management  uses  the  data  to  measure: 

( 1 ) Equipment  performance 

(2)  Equipment  availability 

( 3 ) Mean-time-to-failure 
(i*)  Mean-time-to  repair 

( ^ ) Maintenance  ratio 

(6)  Maintenance  delay  factors  and  a basis  to  initiate 
interrogations . 

b.  Electronic  Supply  Office  uses  the  data  to  establish: 

(1)  Spares  requirements. 

(2)  Part  unavailability. 

c.  Operations  uses  the  data  to: 

(1)  Optimize  maintenance  techniques. 

(2)  Establish  maintenance  time  per  equipment. 

(3)  Establish  PM  schedules. 

(U)  Establish  PM  procedure. 

(3)  Establish  maintenance  skill  levels  and  staffing 
requirements. 


d.  Engineering  uses  the  data  to  establish: 


(1)  Modification  requirements. 

(2)  Modification  effectiveness. 

(3)  Maintenance  routines  improvement. 

I 

(U)  Equipment  and  components  improvement. 

F.  Advantages: 

The  electronic  data  processing  system  provides  sufficient 

data  to  enable  an  engineering  analysis  and  a beisis  for  establishing 

improvements  and  corrective  action. 

G.  Disadvantages: 

None,  it  accomplishes  the  task  for  which  it  was  intended. 

H.  Recommendation  for  Implementation  in  shipyards: 

Although  the  electronic  data  process  system  provides  the  data 
necesseury  to  perform  an  engineering  analysis,  it  is  not  being  recom- 
mended for  use  in  the  shipyards  for  the  following  reasons : 

1.  This  system  has  been  established  as  a BUSHIPS  electronics . 
failure  reporting  system  and  would  require  excessive  monitoring 
to  collect  data  on  electrical  and  mechanical  parts  since  the 
system  is  associated  strictly  with  electronics  equipment. 

2.  All  procedures  and  directives  would  have  to  be  rewritten. 


XXI.  System: 

Submarine  Antenna  Failure /Deficiency  Reporting  System 

A.  Purpose  of  Data  System: 

To  Improve  quality  worlmanshlp , procedures  and  operational  avail 
ability  of  submarine  antenna  systems. 

B.  Where  Data  Systems  Used: 

1.  Fleet 

2.  Shipyards  and  repair  facilities 

C.  Date  Inputs: 

1.  Standard  Form:  Submarine  Antenna  System  Failure /Deficiency 
Report  (NAVSHXFS  4895  (Rev  11-63) 

2.  Data  Elements: 

a.  Ship 

b . Antenna /ays  tern 

c . Date 

d.  Description  of  defective  part  or  conq>onent 

e.  Antenna  position  at  time  of  casualty  . 

f.  Operating  conditions  at  time  of  casualty 

g.  Degree  to  which  system  performance  affected 

h.  First  Indication  of  trouble 

I.  Photographs  or  parts  available  for  Inspection 

J.  Narrative  remarks 

k.  Equipment  History 

(a)  Defective  part  Installed  by 

(b)  Previous  trouble 

l.  Cause  of  trouble 

m.  Comments : 

n.  Recommended  corrective  ectlon 
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3.  D«Ca  Sources 
e.  Fleet 

b.  Shipyards  and  repair  facllltlas 
D.  How  Data  Processed: 

The  completed  4895  form  is  distributed  to  the  following  activities, 
NAVSHIPYD  Phila.  (Code  1600)  Original,  BUSHIPS  (Code  671),  USNUSL, 
Submarine  Force  Commander,  Squadron  Comnander,  Commanding  Officer. 
Once  the  original  4895  form  is  received  by  code  1600,  at  the 
Phila.  Shipyard,  the  report  is  screened  for  accuracy  and  complete- 
ness and  logged  in  by  ship,  and  by  one  of  the  following  six  (6) 
failure  classifications. 

(1)  Installation  and/or  Insufficient  Inspection 

(2)  Inadequate  or  Improper  Design 

(3)  Failure  due  to  unknown  cause 

(4)  Failure  due  to  operational  error,  or  improper  maintenance 
procedures 

(5)  Worn  Out 

(6)  Accident 

Charts  are  kept  updated  by  listing  each  failure  received.  A 
quarterly  summary  report  is  written  and  sent  to  each  participating 
activity.  A listing  of  weekly  failures  is  routed  through  Engi- 
neering and  Quality  Assurance  activities  within  SAQAF.  Corrective 
action  is  recommended  by  the  SAQAF  to  the  BUREAU.  At  the  present 
time  all  failure  data  is  processed  manually,  but  it  is  planned  to 
begin  punching  the  failure  data  on  EAM  cards.  Printouts  will  be 
separated  on  the  following  columns,  hull  no.,  antenna  type. 


2 


ciMclficaClon  of  error,  instelllng  activity,  failed  eomponant, 
how  conponent  failed,  and  who  reported  the  failure  (Ship,  ahip- 
yard,  private  shipyard,  etc.)  A monthly  bulletin  is  circulated 
which  updates  procedures,  gives  siaintenancs  hints,  list  problesM 
and  corrective  actions  encountered  by  activities  during  the  pre> 
ceeding  month. 

B.  Data  Outputs: 

1 . Data  Formats : 

a.  List  of  failures  that  occured  during  pracaeding  weak 

b.  Monthly  bulletin 

c.  Quarterly  summary  reports 

2.  Data  Uses: 

The  data  is  used  to  pinpoint  problem  areas,  a basis  for  cor- 
rective action,  a mean  to  communicate  and  exchange  ideas, 
and  to  improve  the  operational  availability  of  the  antenna 
systems . 

F.  Data  System  Advantages: 

Provides  some  data  for  engineering  analysis;  and  a Mans  for 
evaluating  the  effectiveness  of  the  antenna  ImproveMnt  programs. 
Collects  failure  on  Mchanlcal,  electrical,  and  electronic  parts. 

G.  Data  System  Disadvantages: 

No  operating  tlM  is  recorded  and  not  enough  data  is  collected 
to  perform  a reliability  and  maintainability  engineering  analysis 

H.  Recoimnendatlon  for  lopleMntation  in  Shipyards: 

It  is  not  recotnnended  that  this  raporting  system  be  impleMnted 
throughout  the  shipyard  since  the  system  was  designed  and  is 
limited  to  the  collection  of  failure  data  on  subisarlna  antenna 
systaM. 
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IV.  Systra: 

Defect  Prevention  Reporting  Program 
A.  Purpose  of  Date  System 

The  purpose  of  this  system  Is  to  eliminate  the  receipt  of  de> 
fectlve  material  and  equipment. 

3.  Where  Data  System  Used: 

1 . Naval  Shipyards 

2.  Repair  facilities 

3.  Supervisor  of  Shipbuilding 
C.  Data  Inputs 

1.  Standard  form:  There  is  no  standard  form.  Each  activity 
prepares  it's  own. 

2.  Data  Elements: 

a.  Reporting  activity 

b.  DPR  No. 

c.  Manufacturer's  name  and  address 

d.  Contract  no.  under  which  material  was  procured 

e.  Equipment,  noun  description 
£.  Stock/part  no. 

g.  Serial,  heat,  lot,  batch,  melt  number,  etc. 

h.  Identification  of  such  facts  as  specifications,  paragraph, 
drawing,  demenslons , etc.  to  which  the  product  is  not  in 
conformance . 

i.  Description  of  non-conformity 
J.  Cause  of  defect 

k.  Quantity  of  defective  equipment 

l.  Number  of  previous  DPR's  generated  against  the  manufacturer 


L 


m.  Cost  of  equipment 

n.  Cost  of  repair 

o.  Defect  classification 

p.  Material  disposition 

q.  Other 

r.  Action  Required 

D.  How  Data  Processed 

The  Defect  Prevention  Reports  are  originated  by  the  Naval  Ship- 
yards, Repair  Facilities  and  Supervisors  of  Shipbuilding.  A 
copy  of  all  DPR's  are  sent  to  BUSHZPS,  Code  609.1,  where  they 
are  forwarded  to  ASFF,  Code  1813.  AEFF  has  the  responsibility 
of  monitoring  the  defect  preventions  reporting  program.  When 
DPR's  are  received  by  AEFF  and  problem  areas  are  Identified, 
corrective  action  Is  Initiated.  If  the  dlacrepancy  Is  due  to 
inadequate  specifications  or  was  written  against  government 
furnished  equipment,  a copy  of  the  DPR  goes  to  the  BUSHIPS  TECH 
Codes  where  the  problem  is  Investigated  and  corrective  action 
initiated.  If  the  DPR  was  a result  of  Material  not  conforming 
to  specification  requirements  or  If  due  to  Quality  Control  of 
the  vendor,  a copy  of  the  DPR  Is  sent  to  cognizant  INSMAT  and 
corrective  action  Is  Initiated.  A copy  of  the  corrective  action 
Is  sent  BUSHIPS  Code  609.1  and  to  the  originator  of  the  original 
DPR. 

E.  Data  Outputs: 

1 . Data  Formats 

There  Is  no  standard  output  format;  each  DPR  Is  handled  Inr 

dividual ly. 
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2.  Data  Uses: 


The  reporting  system  Is  a Quality  Control  tool  used  to  im- 
prove the  material  received  and  to  evaluate  vendors. 

F.  Data  System  Advantages: 

The  information  collected  in  this  reporting  system  could  be  used 
as  supplemental  data  for  an  engineering  failure  reporting  system. 

G.  Data  System  Disadvantages: 

The  data  collected  on  DPR  are  not  sufficient  to  perform  an 
engineering  analysis. 

H.  Recommendation  for  implementation  in  shipyards 

Not  recommended  since  it  does  not  fullfill  the  need  of  relia- 
bility and  maintainability  engineering. 
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APPENDIX  E 

REFERENCE  MATERIAL  USED  DURING  THE  STUDY 


Background  Material 

1.  NAVMATNOTC  3900,  MAT325/KNS,  l6  February  I966 

Subject:  SecNAV  Policy  for  Reliability  of  Naval  Material 

2.  Tech  Log.  Inst.  4355-2,  Ser.  602/609-88,  17  August  1965 

Subject:  MIL-STD-785  Military  Standard  "Requirements  for  Reliability 
Program  (and/or  Systems  and  Equipment)",  Implementation  of. 

3.  BuShlps  Instruction  9400. IOC,  Ser.  641-199,  30  April  1965. 

Subject:  Machinery  other  than  Navy  Nuclear  Propulsion  Plant  Machinery; 
Engineering  and  Technical  Assistance  for. 

4.  BuShips,  Ser  935-M2,  31  January  1966 

Subject:  Management  Information  for  the  Maintenance  Data  Collection 
System  (MDCS):  forwarding  of 

5.  BuShlps,  Ser.  6o4-438,  26  July  1965 

Subject:  Maintenance  Data  Collection  System  (MDCS)  Data  Element  Changes 
and  Modifications;  request  for. 

6.  BuWeps  RREN-2:RBB,  9 December  1964 

Subject:  Standard  Navy  Maintenance  Management  System;  comments  concerning 

7.  BuShips,  4700,  Ser.  6o4-l84,  23  March  1965 

Subject:  Standard  Navy  Maintenance  and  Material  Management  (3M); 

Maintenance  Data  Collection  System  (MDCS)  management  products 
and  summaries 

8.  GWU-LRP  Report  Serial  TI70  I5  April  1964 

Subject:  Survey  of  Information  Requirements  for  Navy  Maintenance  and 
Material  Management. 

9.  GWU-LRP  Tech  Memo  TM-12066  13  Novemeber  I964 

Subject:  Description  and  Scheduling  of  Management  Products  for  the 
Navy  MMM  Program. 

10.  Navweps  OD  29304,  15  May  1965 

Subject:  Guide  Manual  for  Reliability  Measurement  Program 

11.  SMS-231  Presentation  at  BuShlps  10  March  1966 
Subject:  3-M  Application  Concepts. 

12.  Auerbach  Corporation,  1254-TR-l,  10  May  1965 

Subject:  NADC  Data  Product  Requirements  from  MMM  Data  Base. 
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13.  MIL  HIBK-217A  - Reliability  Stress  and  Failure  Rate  Data  for  Electronic 
Equipment 

14.  MIL-STD-756A  - Military  Standard  Reliability  Prediction,  15  May  I963 

Data  Collection  Systems  (Surface) 

1.  Report  No.  FSO-l-R-001,  APL,  Silver  Spring,  Maryland 

Subject:  The  SAM  Fleet  Reporting  System.  An  Integrated  Program  of 
Reliability,  Operability,  and  Failure  Data  Processing  and 
Analysis  For  Surface  Missile  Systems. 

2.  Utilization  of  SMS  Operability  and  Failure  Data  Conference  of  6 August 
1964.  (APL) 

3.  Report  No.  PSO-l-R-034,  12  November  1964,  APL 

Subject:  Utilization  of  the  Maintenance  Data  Collection  System  In 
Support  of  the  Surface  Missile  Systems  Project. 

4.  BuWeps  13070. IB,  FQ,  19  December  I963 

Subject:  Bureau  of  Naval  Weapons  Aeronautical  Malfunction  Reporting 
Program 

Forms:  NAVWEPS  Form  I307O/I  (3-6l) 

NAVWEPS  Form  I307O/2  (3-61 ) 

NAVWEPS  Form  13070/3  (10-62) 

5.  BuShlps  10550.73  Ser.  6950-707,  28  June  196I 

10550. 73A  Ser.  679C1-714,  7 October  1964 

10550. 73A,  Ch.  #1  Ser.  679CI-IOI2,  17  December  1964 

Subject:  Revised  Electronic  Failure  Reporting  System,  Implementation  of 
(BuShlps  Report  Symbols  IO550-I  and  10550-14). 

6.  Training  Guide,  Navy  Service  Failure  Analysis  Program,  Completion  of 
Electronic  Equipment  Fallure/Replacement  Report  DD-787 ( Proposed ) , Report 
BuShlps  IO55O-I  and  Electronic  Equipment  Operational  Time  Log  Nav  Ships 
4855.  Prepared  by  ITT,  (FEC)  for  Fleet  Technical  Branch,  BuShlps. 

7.  Phase  1,  II,  Vol.  1,  Vol.  2 Reports,  Navy  Service  Failure  Analysis 
Program,  Prepared  by  ITT(FEC)  under  contract  NObsr  81385,  for  Fleet 
Technical  Branch,  BuShlps . 

8.  BuShlps  9670. 20D,  Ser.  694D-14,  13  April  I96I. 

Subject:  Electronics  Performance  and  Operational  Reports,  BuShlps 
9670-1  (NAV  Ships  3878),  With  changes  1 through  3. 

9.  Report  BuShlps  9120-1,  Sample  Fonn,  Report  of  Equipment  Failure  NAV 
Ships  3621  (Rev.  6-59) 

10.  Preliminary,  Planned  Maintenance  System  for  the  ASW  - Dash  Weapon 

System,  prepared  by  ComCruDesLant,  PMS  Office  (Code  4l8c),  Newport,  R.I. 
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11.  ComCruDesLantlnst  4701. 5 - Sup., 

Subject;  Maintenance  Data  Collection  Pocket  Manual 

12.  OPNAV  43P2,  March  1965 

Subject:  Maintenance  and  Material  Management  (3-M)  Manual  with  change  1. 

13.  Army  Equipment  Record  Procedures,  January  1964  Technical  Manual  38-750 

Data  Collection  Systems  (Naval  Air) 

1.  BuAer  NAVAEROO .58B,  AER-MA-6I,  1 March  1957  with  change  4 dated 
30  November  1959. 

Subject:  Naval  Aeronautical  Material  Reliability  Program  Sample  Forms 
Sample  Forms : - NAVACR  3069 
DO  787 

2.  BuWeps  Inst.  4700.2,  21  June  I962 

Subject:  The  Naval  Aircraft  Maintenance  Program 

3.  0P-43C/CJ,  Ser.  839P43,  4 June  1965 

Subject:  Naval  Aviation  Maintenance  and  Material  Management  Manual, 
with  changes  1,  2,  3,  Incorporated.  (1  Ai;:g.  I965) 

4.  WR-30  1 May  I963  (HEARS) 

Subject:  Integrated  Maintenance  Management  for  Aeronautical  Weapons, 
Weapons  Systems  and  Related  Equipment 

Data  Systems,  USAF 

1.  AFM-66-1 

Subject;  Maintenance  Management 

2.  USAF  Sys  Comd  Form  258-5,  Data  Collection  System. 

3.  USAF  ADC  Regulation  66-28,  12  February  1964 
Subject:  Interceptor  Sortie  Evaluation. 

4.  USAF  SAC  Form  126- 

Subject;  Air  Vehicle  Mission  Record. 

5.  USAF  AFTO  Form  29 

Subject:  Unsatisfactory  Report 

6.  USAF  AFTO  Form  IO9 

Subject;  Quality  Control  Deficiency  Report 

7.  AFSC-TR65-3  January  65 

Subject;  "Data  Collection  and  Management  Reports."  WSEIAC  Task  Group 
III  Final  Report. 

3.  AFSC-TR65-6  January  I965 

Subject;  WSEIAC,  Chairman's  Final  Report 

9.  USAF,  Minutes  of  Meeting  on  Data  Analysis  Manual  14-18  September  1964. 

10.  USAF,  Minutes  of  Systems  Effectiveness  Data  Meeting,  Headquarters  Air 
Force  Systems  Command,  29-31  March  I965. 
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(ll)  Air  Force  Logistics  Command. 

Subject:  (a)  DO-56B  Series  Products 

(b)  DO-56C  Series  Products 

Data  System  Products 

1.  OPNAVINST  4700.20,  0P-43B3,  Serial  1460P43,  11  November  1965 
Subject:  Standard  Navy  Maintenance  and  Material  Management  System 

(3-M  System)  Data  Products;  procedure  for  major  product  users 
to  submit  specific  requirements  for 

2.  MSO,  Mechanic sburg,  Pennsylvania 

Subject:  Maintenance  Support  Office,  Catalogue  of  3-M  Products. 

3.  CNAL  533B,  Serial  6378,  22  December  1965. 

Subject:  3-M  Aviation  Data  Product  Requirements  from  MSO;  submission  of 

4.  MSO,  Mechanlcsburg,  Pennsylvania  Date:  10  December  1965. 

Subject:  Maintenance  Data  Collection  System,  Validation  Specifications 
for  Shipboard  Reporting. 

5.  MSO,  Mechanlcsburg,  Pennsylvania 
Subject : Description  of  EIC  Summary  File 

6.  MSO,  Mechanlcsburg,  Pennsylvania  10  December  1965 

Subject : Maintenance  Data  Collection  Systems,  Validation  Specifications 
for  Naval  Air  Activities 

7.  NWS,  Concord 

Subject:  Data  Products  from  NAVWEPS  Form  8000/13  Data  Summaries. 

A.  lA  Sequence  - Event  Data  By:  Serial  Number  of  Equipment 

B.  IB  Sequence  - Part  Data  By:  Part  Reference  Designator 

C.  1C  Sequence  - Event  Data  By!  Component/Assembly 

D.  ID  Sequence  - Part  Data  By:  Part  Identity 

E.  Remarks  extracted  from  NAVWEPS  8OOO/13  reports 

8.  NWS,  Concord 

Subject:  NAVWEPS  Form  8000/23  Time  Meter  Reports 

9.  NAVSHIPS  3621,  Failure  Reporting  System 

(a)  Management  Summary  Report 

(b)  Equipment  Failures  by  Manufacturers 

(c)  Commodity  Report  by  CID 

(d)  CID  Failures  Summary  Report 

(e)  Commodity  Report,  All  nuclear  by  CID. 

(f)  Commodity  Report,  All  SSBN  by  CID. 

(g)  Commodity  Summary  Report 

(h)  Failure  Summary  Report  by  Ship. 
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(l)  Ship  component  failures  breakdown 

(j)  Component  frequency  distribution  plot. 

(k)  Remarks,  Summary  Reports. 

10.  DTMB,  derived  from  10550-14 

Subject:  Standby  and  Radiate  Status  Tabulation 

11.  DTMB,  derived  from  IO55O-I 

Subject:  (a)  Report  2A,  Reliability /Maintainability  Figure  of  Merit 
Summary 

(b)  Report  21,  Equipment  Performance  Summary  Report 

12.  NATSP,  derived  from  NAVWEPS  I3070/3 
Subject:  (a)  TAB-40  PUR  Detail  Listing 

(b)  TAB-40  Maintainability  Listing 

(c)  TAB-45  FUR  Detail  List  Associated  Parts  Repaired  or 
Replaced. 

13.  MSO,  Mechanlcsburg,  Pennsylvania  SN  MMMS 

Subject:  Shipboard  Comparative  Analysis  of  Scheduled  versus 

Unscheduled  Maintenance  Report,  For  DPIO,  D320,  DES  RON-22 

(a)  Table  of  Scheduled  Maintenance  Performance  Ratios 

(b)  Table  of  Preventive  Maintenance  Performance  Ratios 

(c)  Table  of  Planned  Maintenance  Performance  Ratios 

(d)  Table  of  Total  Man-Hours  for  Total  Maintenance  - Man-hours 
In  Units. 

(e)  Table  of  Total  Man-hours  for  Scheduled  Maintenance  - Man- 
Hours  In  Units. 

(f)  Table  of  Total  Man-Hours  for  Planned  Maintenance  - Man 
Hours  In  Units 

(g)  Table  of  Total  Man-Hours  for  Corrective  Maintenance  - 
After  Preventive  Maintenance  - Man-Hours  In  Units. 

(h)  Table  of  Total  Man-Hours  for  Preventive  Maintenance  - 
other  than  MRC  - Man-Hours  In  Units. 

14.  SNMMMS  Product  MDC-5 

Subject:  Sample  Maintenance  History  Record  for  DD  Class  Ship. 

15.  COMOFTEVFOR  Instruction  P3930-ID  Volume  II,  1 August  1964 
Subject:  Project  Instructions 

16.  Patuxent  Naval  Air  Station  (MEARS) 

Subject:  Automatic  Reliability  and  Maintenance  Management  System 


] 


Summary  Data  Systems 


1.  PARADA  - Failure  Rate  Data  Program  PMSAEO,  Corona,  1 April  1965 

2.  IDEP  - Interservice  Data  Exchange  Program  PMSAEO,  Corona. 

3.  Memorandum,  MAT  325^,  21  December  1965 
Subject:  Inventory  of  Technical  Data  Systems 

4.  NAVAPLSCIENLAB  3920.4,  6 January  I966 

Subject:  Procedures  for  making  requests  of  Navy  Automated  Research  and 
Development  Information  System  (NARDIS) 

5.  NASA  PRINCE  INDEX,  October  I965 
"Parts  Reliability  Information  Center" 

6.  NASA  APIC  INDEX,  November  1965 
"Apollo  Parts  Information  Center" 

7.  MONITOR  DATA  SYSTEM,  March  I966 

The  Institute  for  Cooperative  Research,  University  of  Pennsylvania 


General  Reference  Material 


1.  ARINC  Research,  Quarterly  Status  Report  No.  27,  1 July  1958 
Subject:  Reliability  and  Maintainability  of  Military  Electronic 

Equipments 

2.  ARINC  Research,  Monograph  No.  8,  1 October  1959 

Subject:  A Model  for  Scheduling  Maintenance  Utilizing  Measures  of 
Equipment  Performance 

3.  ARINC  Research,  Monograph  No.  9>  15  July  i960 
Subject:  Concepts  Associated  with  System  Effectiveness 

4.  ARINC  Research,  1 September  i960 

Subject:  Effects  of  Maintenance  Procedures  on  the  Reliability  and 

Maintainability  of  an  Airborne  UHP  Communication  Equipment 

5.  ARINC  Research,  20  July  1962 

Subject:  Special  Report  on  Accuracy  of  APM  66-1  Reporting 

6.  ARINC  Research,  Special  Technical  Report  No.  7>  22  November  I963 
Subject:  A System  for  Data  Documentation  Control 

7.  ARINC  Research,  31  December  I963 

Subject:  Maintainability  Prediction  Theoretical  Basis  and  Practical 
Approach  (Revised) 

8.  ARINC  Research,  January  1964 

Subject:  System  Effectiveness  Concepts  and  Analytical  Techniques 

9.  Proceedings  of  the  8th  Navy -Industry  Conference  on  Material  Reliability, 
11-12  May  1965 

Subject:  Reliability  - Maintainability;  Plxed-Prlce  Management 
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10.  NAVSHIPS  94324,  1962 

Subject:  Maintainability  Design  Criteria  Handbook  for  Designers  of 
Shipboard  Electronic  Equipment 

11.  NAVWEPS  OD  29304,  15  May  I965 

Subject:  Guide  Manual  for  Reliability  Measurement  Program 

12.  Society  of  Automotive  Engineers  Handbook,  April  1964 

Subject:  Reliability  Control  in  Aerospace  Equipment  Development 

13.  AFSCR-TR-65  Volume  II  WSEIAC,  Fins'.  Report  of  Task  Group  V January  1965 
Subject:  Management  Systems  (Elements  of  Effectiveness  Assurance 

Management ) 

14.  NATSF  Technical  Note  1-66 

Subject:  Development  of  an  Integrated  Maintenance  Management  Information 
Retrieval  System 

15.  RADC-TR-65-214,  February  I966 

Subject:  Validation  of  Dlscard-at-Fallure  Maintenance  Mathematical  Model 

16.  RADC-TN61-141,  15  June  1961 

Subject:  Maintainability  Measurement  and  Prediction  Methods  for  Air 

Force  Ground  Electronic  Equipment.  Phase  III  Progress  Report 

17.  RADC-TN60-221,  15  September  i960 

Subject:  Maintainability  Measurement  and  Prediction  Methods  for  Air 
Force  Ground  Electronic  Equipment  Phase  II  Progress  Report 

18.  ASD  Technical  Report  61-361,  August  1961 

Subject:  Methods  for  Computing  Manpower  Requirements  for  Weapon  Systems 
Under  Development 

19.  An  ASTIA  Report  Bibliography,  January  1962 

20.  RADC-TN-60-5,  6 January  i960 

Subject:  A Research  Plan  for  Developing  Methods  of  Maintainability 
Measurement  and  Prediction  (Phase  1 Report) 

21.  ESD-TDR-64-616,  December  1964 

Subject:  Handbook  for  Reliability  and  Maintainability  Monitors  Technical 
Documentary  Report  No.  ESD-TDR-64-616 

22.  SECNAV  Instruction  3900.36,  27  January  1966 

23.  NAVMAT  Notice  3900,  16  February  I966 

24.  INSURV  Instruction  4730. IIA,  29  November  1965 

25.  Data  Requirements  with  Formats  — Failure  Reporting,  Aerospace  Technology 

Corporation 

26.  Borg-Wamer  Controls  Report  No.  IOI69,  dated  15  October  1962 
Subject:  Technical  Proposal  for  SUS-4020  Reliability 
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27.  Honeywell,  Inc.  Reliability  Procedures  Document  R-ED  25078,  dated 
13  January  i960 

28.  General  Electric  Procedure  Number  18.2,  20  November  1964 
Subject:  Discrepancy  Data  System 

29.  Martin  Marietta  Quality  Procedure  MM- 1024  Issued  20  January  1964, 
revised  1 July  1965 

Subject:  MARS  Form 
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Figur*  3-7.  Samples  of  MDCS  Codes  and  Representative  Applications. 


Figure  3-8,  Shipboard  Mainionaiico  Acfion,  OPHAY  Form  4700-2B. 
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Figure  3-)5.  Work  Reqeett,  OPNAV  Form  4700-2C,  Sheet  1. 


fjgvr*  3-16.  Work  Ro^oott,  ORNAV  Form  4700-20,  Fort  II. 


Figure  3-11.  5id»  of  OPHAV  Form  4700-2  Sorlot. 


Figun  5-3.  Ovariimm  Work^n  Assignad  Work  Cantor 


Flfun  5-5.  Wtk~OuttUm  AaaffMW  Wart  Caafar,  SaaM  La5ar  Ca^. 
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Figun  4-2,  Work  SuppUmitt  Card,  OPNAV  Form  4700-2F. 

Daily  Prograss  Raporf  showing  thaf  Work  Cantor  31 A axpandad  lour  (4) 
manhours  on  tha  maintananca  action,  but  did  not  eomplata  tha  rapair. 
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Figura  4-3,  Work  Supplamant  Card,  OPNAV  Form  4700-2F. 

Showing  that  Work  Cantor  31 A axpandad  an  additional  6.5  manhours  on  tha 
maintananca  action  and  that  tha  Itam  is  now  rapalrad  atui  raady  lor  pick-up. 
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MMMPC  TEST  FORM  NO 


REVISION 

CORRECTION 

LAIN  C«K|MKE 

OVERTIME 

REPLENISHMENTS 


TENTHS  OF  HOUR  KEY 


MINUTES 


•04  0«0«  AOJ 


la  ^ 13 


jp.  ^1|NSACTI0N  LABOR  CODE 

1 

soo (;0DucTivE  dire4  I 

IllllleiO MILITARY  DUTY 

1 610 MAINTENANCE  STAFF 

^I^MILITARY  TRAINING 

620 MAINTENANCE  AOMIN. 

910 LIBERTY /LEAVE 

esdLlftlWENANCE  MANAGEMENT  920 COMPENSATORY  TIME 

6f> VEHICLE /EQUIP  OPERATOR 

930 PERSONAL  AFFAIRS 

650 PLANT  MAINTENANCE 

9^ MEDICAL 

660 MAINT  TECHNICAL  TRG.* 

938 UA  /CONFINEMENT 

KlO  JwORK  STOPPAGE  | 

720 DELAY 

OTHER 

730 STANDBY 

740 AWAITInI  work 

MAN  HOUR  ACCOUNTING  CARD  (MHA) 
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COPY  1 
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Exhibit  T-5 


; DISC.  I F COUIF.  I c MAIMT  | J.  TIME  REFORTCOl  I R RCMOINC 


IZATIONAL  WORK  CENTER  REGISTER 


MMMPC  TEST  FORM  NO.  10  KVISED  lOVENKI  ISM  MMMK  TEST  FORM  NO.  10  miSED  mmU  MM 


AC#  1310 

_L_ 

0 )• 

A 

1 

*■■■  f 

JH 
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T 

n 
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A 
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TYPE 

EQUIP. 
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mm 
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DATE 
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mi 

■Ml 
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— » » « 
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TX^ 
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i • 
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. . 1 
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0 >1  IT  11  tf  20  21  24  nK»2inM]l  32»)4)S9I  37  31)9  40  41  42  43  44  4i  4|  47  40  49  M 51  52  5)  54  55KS7  5SS95C  SI  STS)  S4  65SS  S7  St  S9  70  71  72  T)  74  75  TS  H 7|  79  W 

This  type  of  SAF  will  be  submitted  when  pre-punched/pre-prlnted  cards  are 
authorized  and  replenishment  is  desired.  No  other  transactions  may  be 
entered  on  this  type  SiVF. 

Exhibit  3-37 


SUPPORT  /iCTION  FORM 


This  type  of  SaF  may  be  submitted  by  the  work  center  supervisor  to  document 
total  support  manhours  for  his  men  for  one  day  on  a single  SAF. 

Exhibit  3-38 
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SUPPORT  ACTION  FORM  SUPPORT  ACTION  FORM 
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This  type  of  SAF  may  be  submitted  by  an  Individual  worker  to  account  for 
his  time  only. 

Exhibit  3-39 

SUPPORT  .'CTION  FORM 
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This  type  of  SAF  may  be  submitted  to  account  for  multiple  actions 

Exhibit  3-40 
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TECHNICAL  DIRECTIVE  COMPLIANCE  FORM 

MMMPC  TEST  rOMM  I (REV  11/64) 


III-5U 


TECHNICAL  DIRECTIVE  COMPLIANCE  FORM 


I / 
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ALL  TIMKS  RIXOKni'l)  ARK  


ll  CMT  T\HK  Di.^l.'AAflOi 


13  TiVL  ■<  R.^  vrUNOa 


2.  INtT  St-.'.AI.  4 UVK  » AiLI  Is.  ^.CLK«:f.D 

MoTrHT~t7\3  I TTwiT 


A.  riiAMrsT/ 
STASUBV 


I C.  At'ai.lARY 
' MCTiR  NO  I 


E.  AUXILIARY 
lUrTCK  NO.  1 


B.  KiCH  VOt.T5.' 
RADLATL 


lO.  ALMI.LAHV 
I METTR  SO  2 


IF  AUXILIARY 

MLTt.R  NO  4 


S.  TIVK  UAf.T*:. \NCK  Ht:GA\ 
"MONtrrr ow  i \ j ak  i 


1 TVPL  Ol'  il  VIST 
□ ORRFC  riVf 
rnfRKVf  NUYt 

□ OTHKR  (LXrL.AlS 
i.S  RLMAKK^'I 


4 TtVt.  CO’.lf’LLlKO 

- -MONnn-U.tS  rrtAlTT  * IVKKOF  EAUL}.J 


[>.  MASHOIR  ACCOLMINC 

I A.  Fr.x/uif  INoM.aIM  >S  ANCt.  |i  RATE  TULLjc  al»l>’  i TA  > .o.N.  Ui  ip..  .•  ANA  fL>  KOLi;SAO.U. 


I Q MAJOR 


10  ACfLAL  T.*..c.S 

A PRKPAR.Arios  (serrisn 
UP  TOOLS.  Ttsf  CQLIP- 
SICXT,  ETC.  I 


CHECKOUT  (TE.?r  AND 
AUCN  AFTER  REPAIR) 


i I.S,  b.wiL  rr.ih  i s y.uij* 


FAULT  IX»C  \TJOS 
(TRUL  BLEahOOTI  SC) 


PREVENTIVE 

maintenance 


hf.PAlR  '».r:PL  ACt  MFNT 
OF  0:.KLkriVE  PARTS! 


IF.  OTMKR  eSPLAlS 
LN  RC '4.Ai:<S) 


IfJ  DELAY  nuts  IN  REPAIR  COMPLE  DON  !£>1  SOT  LWLLDL  T.VO  CATECOKIES  IN  THK  SAME  T.M.*:  PfcRlOll) 


A.  PARTS  PROCI  REME.ST 
fON  BO.XRD  OR  OFF! 

D.  SOT  PER  Ml  rt  ED  TO 
VlORr^  (C.XPl  AIN  (N 
REMARKS! 

S.  TOOLS  OK  fiH'tPVENT 
NOT  AVAILABLE  lEXPt-AtN 
IN  RE.MARKS) 


8 UAITI.SC  OUTSIDE 

HELP  (BEAONU  SIUKS 
FORCE  CAPAUILITM 

t AA  E.ATKER  LONOlTiONS 
(EXPLAIN  IN  REr.LARKS! 


C KIGHLR  ?‘.U0R:TV 
EQUiP-GiNT  M.AJS- 
TEN.A.SC2 

F SKIP'S  lOlTlNB  IVF.ALS 
'AATCP.CS.  LIBERTY. 
ETC  » 

L EOLIPMTST  IN  I 5E 


f:.  TOTAL  M,AS»OL~.S 
EXPEND!  1)  ‘ 

DELAYS 


TOTAL  ACTUAL 
VAORnINC  TIMc. 
f X£LL0I^  DEI  S 


IJ  TOTAL  DLLAi 
■j  TI.ME  IN  REPAIR 
I COMPLLTCO.S 


PART  KErLAf.  E'.:‘;sr  O.aTA  (CHECK  HERKHIp  COSTlNUs-D  OS  ADIUT’OSAL  SHir  T) 


I A COMPLETE  Cl.KCLTrl  8 PART  DESCI’.IP  flO.S 
SYMBOL  I 


C.  TYPE  O' 
PA  (LUTE 
COPE 


ip.  C AUSE  OF 
FACLL-HE 
POOF 


E.  PRIM  \R^  OK  !•  .A  \S  Rf.PLACL 
SLCONOARV  M£ST  A*.  All  • 
FAILlTtE’  ARIF  ON  '.iOAr.D 


fil.  REMARK.?  (lHECK  l.e..<^n.F  CON  . l.N  t O -JS  AOInriON  AL  SHtED 


fiCiC&KOUSO  ISFOK'UATIOM  OM  FAILURE  RaT£  DATA  - FARAOA  P.10MA;* 


TOS*J??C2T  ••TXSULXR  ?ilLUa5  RATi  DXTA  SUJ..V.ARY*' 


ItyCHT  W »&ihTifiCATiCrfi  j \ DAII  0»  . ✓ 

, tX  ^oC-/A£  \/i/\  J-ai-i.iK' 

iSCS:?TICS  0?  ECUi.^tiiNKS)  T:.STEJOR.'j^ER  S'JRV£ILLA.>!CE ^ ; 

\ NfcNOiO  fw^CT*CN  ^ 

r ~ •C'V'w' 


I.  OrSCS:?TICS  0?  ECUi.^tiENKS)  "‘STEJ  OR.'J.^iDER  S'JRV£ILLA.>!CE 

NfcNOiO  fw^CT*CN 


^CC0<^  -c-w/ 


I.  ^203cCTtCs  states 


c Ail  C^  U-;?-«N7^.>«-0a  Ti  CC*^w6NCiM«NT  Or  TEST  0«  SuavliutAKCC 


II.  COSDlTlC*^  C?  TEST  ^•r  twrv««/f4/ictj 


0.  ViNTAOl  Cl  CC^<Im|nT  (y««F 

/fA.2,  tx 


^ 3 »r-.:*%r  CT TOT**  l*.^w«CA  4£>iA7tO 

t/-''  * V.  /'of)  Please  rafar  to  Pa^cs  4.10  and  4.11  of  the  FfWJ)A  "Stf.rjard  ^ 

-•  ro  4 cieratlr.3  Procedure"  (S?  63-457)  for  «f--a?le  presentatlor.  c.-  : 

"■.£c:;3rour.d  Inforr.atloh  on  Failure  Rate  Data"'  • 


• Failure  MQOiS  « fgr  tac/i  *Fpv.  ^«»*  ^«n^w»t  tnrf  mc^ 


Fart  identification 


FAILURE  MODE 


NO  or  failures 


PART  iDcKTiFICATiCN 


operating  TtuE 


NO.  OF  Failures 


v<_  rv 


VII.  S.^HCIAL  C.SVIaOS.V. i.STAL  CO.Nul  l IONS  flilf  oil  not  givoo  on  "ToMor  Foiluro  Koto  Dorm  S^ttnory**} 


5/W04"-'  AJc*A^ 


A.... 


>/  AXy^  AZJLctX:. 


y£<A  CC<y 


I ION  (c9t%hitt^0  OPt  I'tccu  0t 


et' 


et^  XiAj^  K.yi>ayL.tdl^  ^ 


\A)  CIj  r if-  ' - '- f ^j^€./-LXj  ^ A fjy  r 3(p ' 7 

n ^£7mA-  X. -..-*1, __  yr_;?T  • ^ 


» ilfl.*^)  l.-CAi 


Dart  oEKV/cE  »v‘ 


t,  Pn>irs 
«,.  raoLS 
3,  ptftrexiHLS 
•f.  FfietLnies 
s • SP£Cir,L  £?. 


ClffCLE  HPPHlCEfrr  . , 

HfjLPvs'cr.w/  C/iVSE  // 


(JUOETEnMi.'f'D 


REMUtKS 


iTIHi  SIKCc  last  FAlLtaS 


BUllO 


SUPV: 


’ I 

f ' ■c.>- 


SIOM 


equipment  Komcnciature , 

(1) 


Equip. Code 
lOEHTITt 


Unit  Code 


(2)  Mfr,  Part  No. 


(«]  Reference  Symbol , 
«)  Assembly  Name  - 


(8)  Referenced  Assembly 

(q)  Assy  .Dwg.  No.  

(ll)  Schematic  No.  


PHYSICAL  DESCRIPTION 


(18)  Length. 


LOGISTICS  A.YO  PROVISIONING 


HTBF  (hours) 

MTTR  (hours) 

(^7)  (Juan/Prime  Equip. 


(24)  Repair  Loc.  (Table  L) 
.(32)  ERP/S(ERP  factor) 
environment 


(21) 

(2») 


(3tt)  Max.  Op.  Temp.  ±. 

electrical  interface 


(36)  Number  of  Circuits 


(38)  Number  of  Test  Points’. 


UNIVERSITY  OP  PENNSYLVANIA 
MONITOR  DATA  SYSTEM 

assembly  description 

- Coded  By 


Organization 
. Tabic  A,  ■ 


Date 


Assembly  Code 


Version 


, (3)  Fed.  Stock  No.' 

, (s)  Fed.  Supplier  Code 
(7)  Contract  No. 


Rev 


Yr 

. (12)  Date  / 

Mo. 

jL 

Oay 

Yr 

Mo. 

Day 

Rev 

. (in)  Date  . • / 

JL 

. Yr 

• ' 

MO. 

Day 

z) 

. (I6)  Module  Type 

. (17)  Weight 

1.  . 

Ins 

(19)  Width 

_ , Ins  ’ (20)  Hei ght  _ 

, lbs 


. .Ins 


Contractual  Predicted  Actual 

(22)  ; (23) 

- . (25)  . (26)1 


(28)  Est.  Unit  Cost 


,,db1  lars 


(30)  Assignment  Source  (Table  Pi  (31)  . Securi  ty  1. 

. (33)  mRP/h(mr?  Factor)  


.®c 


(35)  Min.  Op.  Temp.± 


,.®C 


(37)  Number  of  Active  Pins’. 


(^9)  Number  of  Test  Connectors 


PHYSICAL  interface 


M 


■i 

! 


Conn 

Part  Number. 

Hating  Interface  | Ckt.  Sym. 

Ho.  Pins 

• 00 

1 000 1 

////////////////!//////////////////////// 

////////////////////////•////A///////// 

iimiii 

01 

1 1 

02 

II 

1 

03’  ii  1!  1 

1 

ON  '*  1! 

1 

« !i  !l 

1 

Ii  II 

1 .1  ^ • 



11 y 

^ . V .• 

i' 


UNIVERSITY  OP  PENNSYLVANIA 
MONITOR  DATA  SYSTEM 
DATA  SHEET 


MDS  ITEM  NO. 

TAliI.E  A 

DATA  SOURCE 

• Data  type 

STATE 

1 

MAINTENANCE  CONCEPT 


EXHIBIT.  Ill 


EXHIBIT  IV 


A-48 


EXHIBIT  VI 

MAINTENANCE  REQUIREMENTS 


EXHIBIT  VIII 

PERSONNEL  PUNNING  DATA 


EXHIBIT  X 

SUPPORT  EQUIPMENT 


EXHIBIT  XI 


EXHIBIT  XIII 
ADDENDUM  SHEET 


rAILURE/MALFUNCTIOn  REPORT 


srce>iio/?ev 


/O.  "Disc 


/.  S^’/^  tiAMe ,CthZ^  AMD  Huu  Nc. 

U55  BUCK  DD76I 

tOAie/'biirH  Year 

28  1 07  1 fc 

3.  Repo  hr  tio 

kK700\ 

H.ritppie.AcTivny 

PHILAM.5.Y 

■5.  YioPKCeHrez 

3^0 /SI 

6.  Equip.  ID.  Code 

FEO^ibOS 

tSse/al  tio.  /Mrp.. 

e Hov/MaL  Code. 

CTiv.F  RePAiP  time:  I 

TO 

Tinr 

TR 

TC 

//.  S 7 A 7U5  Aprsfi  FAiLonn 

-kb  3£  Cl 
H Loo  Do  Wti  TtHe: 


Id.  EHVIRO.-iMSfiT 


15.  AD  DoWriTIM- 


to  Tct.'‘L  Equip.  Dov/htihs  n.  Total  Op.  Tih£  i8.SepiAi.tio.f AIfr,  of FePLAZBt'isMT 


J<J.  //aprativf  Remarks  f R£coMM£tiDATioris 


20. 


1 


rlTport  of  £a’Jl?:.'.E^:T  failure  O 

KiVSH:ri3:3US‘.V.5-j3)  ^ 


REPOflT  8USHI?S-Si::.t 


( y|i  KAVifc  Or  f A»«. 


1.  OA^  OF  FAILURE  (MONTH.  DAY.  YEAR)  4.  DATE  OF  LAST  FAILURE  (MONTH.  DAY.  YEA^ 

5'  J/?^  /96  0^ 

5.  COMPONENT  ALLOWANCE  CftOUP  NUMBER 

)V.f*O.Nt.NT  .!  *' 

/ ^ 

'S'-  It  I.  COMPONENT  identification  NO.  (CID) 

^ ^ y/  ^ ' 


I.  M/(N0FACT0R£  SERIAL  NUMBER  ^ 


I N’JffStR  0?*MAINT£NASCE  CHECKS  Slt^E  LAS 


I.  DID  COMPONENT  FAIL  IN  OPERATION?  10.  OPERATIONAL  HOURS  SINCE  COMPONENT 

- LAST  ^AILURE: 

12  YES  □ NO  1/^ 


CAUSE  OF  FAILURE  (CHECK  ONE) 


1,  Q MdKiN  CRAC^cO  eAST 

t,  Q fAILURt  Of  *£1.0 

E Q CONNECTION 

IE  QJ  ICAX 

j.  1 — j ixctsjjyg  etaT  cuaba.ncc 

**  D ^ 

It.  INrAATlON  fAILURC 

14.  Q fUNCUS 

X Q r*li.u:i£  cf  CCNTSOL 

1.  Q IMfRCFCHLV  INSTAULIO 

n.  WATCH 

IS.  Q eoNROsiON 

1 Q «s£;cn  HATTis 

1.  Q IXCHSII/E  meat 

«.  Q VIMATION 

H.  UNKNOWN 

17.  Q «Ti.£il  $»£C17Y)i 
NAME  OF  PART  THAT  FAILED 

2 y)/oo^ 


rART  DATA 

‘^MATCAlAt.  OF  WHICH  HOURS 


PART  NO.  (U*e  OnJy  One;  Federnl  Stock 


La  part  is  Made  ^ •■''Operative*^  No..  Bur«»u  PUnJ;  Piece  No.,  pr  Mfs.  No.) 


rt.  REMARKS  AND  RECOMME.NDATIONS 

GIVE  DZ3CF;?7;0N  or  TAILU-RS.  elaborate  on  cause  and/or  aE.V(EDy  appropriate,  give  RECOMKENDATiONS  TO  PREVE.\T 
SECU.R?.E..'CS  OF  FAILL'ES: 

Tkoo6^^  oorpuT  jj^s 

f/i,' 7~/  Q.f^7~/e)AJ  OOT  , 

7"p2.cTt/.jf.4<5  0^>7~J^(=-  aJ  £■  /^^>OA/0  y^T’  2 

^a-r  j/st/^s  r-y>/t.y 


6.  Serial 
Number 


5*  Equipment 
Nomenolature 


7*  Standby ^Time 
On  (hr*) 


8.  Fully  Energized 
Time  Ck)  (hre) 


AN/PRT-38 

AN/hlT-39B 

AN/CSO-6 

AN/GRC-27A 

AN/GRC-27A 

AN/UGC-15 

AN/UGC-15 

AN/URA-17 

anAira-17 

AN/URA-17 

AN/URT-7 

CU-691/URR 

CU-691/URIi 


0822 

1530 


1130 

1820 

1750 

0930 

2230 

0130 

1420 


630 

483 

7U 

744 

744 

7U 

741 

0 

7U 

740 

732.5 

7U 

625 


Snol  (2) 


BUSHIPSINST  10550.73A 
7 October  1964 


ELECTRONIC  EQUIPMENT  OPBUTIONAL  TIME  LOG 
MONTHLY  SUMMARY  REPORT 


NAVSHIPS  4855-1 


BUSIIIPS  RPT' 10550-14 


f 


y/LwM"  - IT.. 


ELECTRONIC  PERFORMANCE  & OPERATIONAL  REPORT 

MAVSHtPS  3078  (R«v.  8-00)  Subril  orilina/  on/y  fo  Bureau  - Nn  /orvarifinf  letter  requiret* 


naac.  (ypt  «A(<  hull  no.) 

TO:  CHIEF.  runCAU  of  ships  icooe 


TYPE  AND  MODEL 

OF  EOUIPMCNT 

■ G-1  >: 

\/URR 

FIELD 

CHANGES 

1 ACCOMPLISHED 

NOT 

AaOMPLI»lCO 

TO  DATF 

inmm 

PERfQIBiANCE  F| 

VORC  IPFl  A TECHNICAL 

EVALUATION 

sn 

rN  ' STANDING 

I 1 nocD 

1 1 SATIS. 

1 1 factory 

f 1 UNSATIS. 

1 1 FACTORY 

IICM>RT  CLASStriOtTIO** 


n^oftTiNc  penioo 

fWM  1 FED  ('>('• 


SlRtAL  NUMBEA 


(f-. 


HOUAS  OUilNG  AIRiOO  OF  THIS  ACfOAT 
OACA*  NOT  IN  OAEA* 

ATtO  / nrj  ATtNO  CONOITl 


OACAATIONAL  EVALUATlOtl 


□ UN8ATI5-  IVl  OUT.  FH  | I SATIS-  n IptSATIS* 

FACTOIW  1^  STANDING  1 I O®**  I I FACTOAV  I I FACTONT 


PEAK  AO«CA  OUTNllT  fPT) 


MAN.  AANGE 

TANGETS 

DETECTED 

o: 

< WAX.  ALTlTltOE 
O TAilCETS 

< DETECTED 

QL  

TARGET  CLASS. 
TYPE  . DETAIL 
(SEE  ftCvERSE) 


MAXIMUM  RELIABLE  RADAR  RANGE 


AVER.  VS«R  IN  transmission  LINE  AVER.  ECWO  BOX  RING  TIME 


WAX.  ALTITUDE 
AT  RANGE 
S4I  DCTECHD 


RANGE  AT 
MAX.  ALTITUDE 
FT  DETECTED 


TARGET  CLASS. 
TYPE  • DETAIL 
fSEE  RCVERSEI 


MIN.  OISCERNIRLE  SKMAA  CFWDSI 


MINIMUM  RELIABLE  RADAR  RANGE 


SOURCE  LEVa  (LS) 

(Ib/'uBAR 


NOISE  LEVEL  'Ib/ZVOLT 


RANGE  SONAR 

targets  detected 

< AND  TRACKED 

O target  aASSIFiCATION 
TYPE  V40  detail 


RECEIVING  SENSITIVITY  SEA  STATE 

db//VOLT/uBAR 


PROCEDURE  USED 


PERCENT  OF  TIME  OUT 
OF  contact  RHILE  BITMIN 
RAN  GE  1 1 F ANY  ) 

i.j'ii:  'lOTLJ 


ArlTLl.r;;  P;.TC;::  PaflLL  : 
75'  ;7II.E. 

60'  ;7IRE 
35'  IP 


NCMF  f'OTiD 


TARGET  CLASSIFICATION 


!•  L«r|«  PliB*  (Beabar) 

2.  Saall  P1«B*  (J«t  Fitbtar) 

3.  Gra«p  of  Plaoot 

4.  Harchaat  Skip 

5.  Varthip 

4.  Faraatiaa  of  Sbipa 
T.  Sobaariao 

8.  Baoy 

9.  Paathar  Front 

10.  Land 

11.  Otkar  (Eaplain) 

12.  UakaowB 


a.  OoB  Skip’t  caatrollad  aircraft 

b.  Aa  alartaS  aircraft  appraack  or  contact 

(Aa  aircraft  abaca  aaiitcaca  cad  lacatiaa  ia  kaaaa 
prior  ta  baiag  picked  ap  an  aaa  radar) 

G.  Aa  aaalartad  aircraft  appraack  or  caatact 

(Aa  aircraft  okocc  caiataaea  aac  not  prariaacly  kaaaa) 
d.  Aa  apoaiap  aircraft  caatact 
a.  Aa  anticipatad  carfaca  caatact 
f.  Aa  aaaaticipatad  carfaca  caatact 
(.  Saorkliag 
k.  Sabaarpad 

i.  Otkar  (Eaplaia) 

j . Uaknaan 


OUTAGE  HEMABKS:  (Accanat  for  tiaa  aqaipaaat  aaa  NOT  ia  oparatiap  eaaditiaa.  Shoo  caaaalty,  earractiro  ac- 
tiaa,  ontaga  tiaa  cad  eoBaanta.  lacluda  tiaa  iaoparatira  far  prtraatira  aaiataaaaca  and  POUSEE.  Rafaraaco 
Caaaalty  Bapart,  if  aaa  aabaittad  on  tkia  aquipnaat  dariag  tkia  rapartiag  period) 


4 HOU'cS  FOK  PMS 


GCNKRAL  REMARKS:  (CoM«Bt  on  ooy  probloaa  or  ioodtqooeioo  oncoootorod  io  fcko  oquipaont.  CooBoot  io  oloo  do- 
oirod  OB  any  ito*  oboro  or  ooy  itoa  not  covorod  by  (bio  roport.  Vboii  dotoilod  trockiof  doto  io  oroiloblo  ood 
tbo  oqoipBoot  COB  bo  ovoinotod  oporotioBollyp  eoBBOot  on  ooch  itoBO  no  roll  obi lity,  torgot  diooriBiootioB  oBd 
elority.  If  ovorbootiog  oeeuro  report  oBbiont  and  oqoipBOOt  toBporatoro  in  dogroo.  If  oqBtpBOBt  io  coo- 
aidored  to  bo  oporatiag  aatiafactorly « ao  atato«)  (ProbloB  aroaa  liatod  boloo  aro  for  coaeoaioocoa ) 


Cabling  (iacladiag  vavc 
gni d«s) 

Daai  fn 
Electrical 

latarfaroaca 

UbricatioB 

Maiataoaaco 

Machaaical 
Ovarkaating 
Poaar  iapat 
Pbyaical  oparatioa 
Safety  dericaa 
Spare  parta 
Teat  eqaipBOBt 
Teat  poiata 
Tran adi cor 
T«be  failorea 
Vibrocioa 

liOgBetac  aoppert  (Haaeala« 
repair  aetieitsee,  ever- 
beol.  etc) 


E(<UIPr.l  NT  Hhb  BCE.  N ('FER/'.T I NCx  SATISFACTORILY 


).  Repurtmi  Activity 


f RftDUfI  S«r.  No. 


.3.  0«t«  0(  Trvtublo 


Wfpoft  ^.rmhot  jiiwr^  1 1070  y 

4.  ln»iolio\j  In  Attcft<t/Aifo%i.  Gtar/Catopult/Suppofl  iqutpfnani  (b.  Airoati  I oqtiook  T>m« 

MoJal  Biino  or  Spr.  No.  I 


Sot 

t quipmonl 
Or  Enoino 


9.  1 imo  Motor  Noad./loflHMli  Timo  or  I /onit  (it  .ippucai^i^i 
Hour  motor  I lOfPoohAro  I Stario  | landmit 


Unit.  Component 

Accassoiy, 

Assembly 

0i  Lduipaga 

16.  Manufocluror'o  Part  No. 


1.  Fodorai  Slock  Numbor 


26.  Romoval  Or  Mainlcnonco  Action  Roquirod  As  A Rosult  Of: 


Failuro/ 

Suspoctod  Failuro 
Or  malfunction 


Oamagod  duo 
1 To  impropor 
I Maintonanco/ 

J Oporation/Toot 


<RM.  MR 
cepiot  only) 


]Dama|od  or 
Dotoctivo 
On  rocoipt 


(RM.  MR  COplOO  only) 


20  Location  (if  appiicapit) 


iRM,  MR  copies  ortly) 


127.  Ham  ovorhaulod  by 


Scbodulod/Diroctod 

□ Romoval.  hiph  lima 
Ovorofo.  oxcoss 
To  roquiromonts 


8 First  Obsarvod/Occurroo  During 

1 1 Flight  oporations— Land  based  3 

21  I FUntit  operations  4 

I I earner  based 


4 was  checked 


29,  Symptoms— 

How  Discovered 

Item 

A 

1 Excessive  vibration 

■ 

B 

High  fuel  consumption 

■ 

C 

High  oil  consumption 

■ 

incorrect  display 
tnoporativo 
Interfere  nce/Binding 
Intermittent  operation 
Leakage 


Conditional 

Calendar 


Low  performance 
Metal  in  oil 


None  noticed 
Out-of-balarwe 


space  26.  leave  spaces  28  throuah  31  blanh  > 


Overhaul/ PAR 
Shop  maintenance 


Special  direcied  insrection 

Normal  operation  of  support 
equip.,  catapults,  arresting 
gear,  mirror  landing  sys.  only 


Overheating 

Pressure  but-oMimits  ^ 

n 

Torque  out-of-limits 

RPM  out-of-limits  j 

h 

Unstable  oporetion 

Surging/Fluctueles  j 

■ 

Visible  defect 

Temperature  ^ 

iS 

Other  (Amplify) 

Sheared 

Shortod/Grounded 
Soldering  defect 
Stripped 

Tested  OK— Did  not  wnik 
Unknown  (Cannot 

disassemble) 

Worn— Cscetsiveiy 
Other  (Amplify) 


Weather  conditions 
Wrong  part  installation 
Other  (Amplify) 


32.  DISPOSITION  OR  CORRECTIVE  ACTION:  Select  appropriate  eede(s)  from  list  below  and  33,  Maintainability  Information 
enter  in  boxes  at  left  to  indicato  disposition  or  corrective  action  taken  with  respect  to  each 
of  the  Items  entered  in  spaces  6,  10,  and  16. 


Space  6 [~  " I 
Space  loj  ] 


Hold  90  days 
Lack  of  repair  facilities 
Lack  of  repair  parts 
Lack  of  Tech.  Pubs. 

Lock  of  personnel 
Peyond  asslfned  main- 
tanartce  level 
Other— (Defective  on  re* 
ceipt,  high  timo.  directed 
removal,  excess  to 
rcqwremonts,  etc.) 


Corrective  Action 

Used  as  is 

Adi./Raalign./Serv./Repaired 
in  piece 

Removed -Adi. /Realign. /Serv./ 
Repaired*reins:atled 
Ramoved-repaired-msde  RFI 
Removed-tested  Ok*mada  RFI 
Removed-scrapped 
Survayad 

Ralaasod  for  invastlgation 
and  raplacad  (Indkata 
custody  in  space  3S) 


Man-hours  to  locate  trouble  Space  10 
Man-Hours  to  locate  trouble  Space  16j 

Man-hours  to  repair/replace/adiust 
Actual  tima  A/C  waa  undargoing  repair 


Hours  Tar 

fflE 


34.  Component/Asscmbiy. 
Subassembly  Replece>i 
With; 


ACCESSIBILITY 

Satisfactory 


Unsetisfectory 

(Amplify) 


SPECIAL 

.n  Frequent  trouble  item 


Can  be  Installed  wrong 
(Arnplify) 


3S.  AMPLIFYING  REMARKS  (Furnish  additional  information  concerning  failure  or  corrective  action  not  covered  above.  Do  not  merely  repeat  information  chocked  above 
Specify  any  severe  operating  conditions,  such  ns  hard  landings,  wheels-up  lendings,  severe  maneuvers,  ate.) 


, 1 1 Urgent  , j [ yught 

2 \ I AMPFUR  1 1 sgfgiy  AMPFUR 

4 1 1 Foltew 

1 1 up  report 

FAIMJRC.  UNSAIISFACTORV  OR  REMOVAL  REPORT 
NAv/f-Li'&  fURM  13070/3  (10  (.2) 


(M«U  thli  copy  to  NATSF) 
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OAII  01  lAllUNl 

100  CANO  NO  
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knsNK  unit  that  cantaina  lha  (ailed  iiBfl  ia  reLordod.  Start  wilh  Ilia  iiuall-  Aiaaablj  — fiald  Svc. 

eat  idantifiahia  failed  oquipiuont  or  parl(a).  final  laal  


Inap.  tvaluat ion  I I 

bir  fiald  Svc. I I 

laalLJ 


NAHC  PARI  ON  UfViCf  NO.  StNIAl  SINKS  UNO  NO  ^'puMIlN  ASSCMSL* 

AND/ON  SrSICH 
CLAPSfD  TIMC 
I NO  I CA ION 
READING 


1.0  IDENTiriCATION  Of  fAllURf  (Te  fill  In  uaa  coda  on  revarae  aida  of  card.) 


2.1  CAvlraA»«nt 

2.2  firit  indic*' 

2.)  Dotcription  of 

2.4  fai lure  die- 

2.6  Intarconnec* 

tipft  of  f*i  luro 

fai lure 

covarad  during 

tion  faiiura 

RETURN  TOP  SHEET  TO  THE  REIIABILITT  OROUP  WHEN  ITEMS  I IHROUOH  3 APE  COMPLETED 


<t,0  REWORK  REPORT  Oaacriba  repair  BorH. 


Parta  replaced; 


Repaired  by; 


PASSED:  Yea 


t.O  AfTER  ADOVE  WORK,  RETURN  fORMS  TO  THE  NELIADILITT  OROUP 


7.0  DEtIDN  ANALYSIS  la  corractiva  action  nacaaaarr  Yea  No 


Suparviaor 


Data 


0.0  RELIADILITY  ANALYSIS 


Reviewed  by;  Deaipnar 


Suparviaor 
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Reliability  Enginuar 
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APPENDIX  P 

SUMMARY  DESCRIPTIONS  OF  VARIOUS  DATA- REPORTING  SYSTEMS 

1.  Standard  Navy  Maintenance  and  Material  Management  System  f:^M) 

The  3M  Syatem  provides  for  the  administration  of  Fleet  maintenance  In  an 
orderly  manner, and  for  the  compilation  of  failure  data  and  other  data  related 
to  the  costs  of  maintenance.  The  system  produces  a large  reservoir  of  knowledge 
about  equipment  problems  and  their  attendant  maintenance  demands,  which,  when 
fed  back  to  the  appropriate  sources,  should  result  In  corrective  steps  to  prevent 
recurrences.  3M  System  Is  complemented  by  the  Maintenance  Data  Collection  System 
(MDCS),  which  Is  the  control-and-lnformatlon  system  for  gathering  the  necessary 
maintenance  data. 

2 . Operational  Test  and  Evaluation  Force  (OPTEVPOR) 

OPTEVPOR  Is  primarily  concerned  with  the  latter  part  of  the  research  and 
development  phase  and  with  the  test  and  evaluation  phase  In  the  life  cycle  of 
Naval  equipment.  OPTEVPOR  Influences  procurement  decisions  by  furnishing  CNO 
with  factual  Information  on  the  operational  performance  and  material  suitability 
of  new  equipment.  It  aids  other  operational  commands  by  providing  quantitative 
performance  and  tactical  Information. 

3 . Failure  Rate  Data  Program  (FARADA) 

The  FARADA  Program  Is  directed  by  the  Systems  Engineering  Command  and 
Implemented  by  the  U.  S.  Naval  Fleet  Missile  Systems  Analysis  and  Evaluation 
Group  (FMSAEG)  at  Corona,  California.  The  program  is  sponsored  by  the  Navy,  Air 
Force,  Army,  and  NASA  to  provide  failure-rate  data  on  parts  and  components  to 
prime  contractors  and  major  subcontractors  engaged  In  the  design,  development,  and 
production  of  hardware  for  the  entire  spectrum  of  military  and  space  equipments. 

4.  Automatic  Reliability  and  Maintainability  Measuring  System  (ARMMS) 

The  Individual  Record  of  Corrective  Action  (IRCA)  used  In  ARMMS  provides  a 
time  breakdown  by  function  of  all  unscheduled  maintenance  actions.  The  form 
provides  records  of  the  time  required  to  perform  tasks  that  are  Integral  parts 
of  the  maintenance  actions  — set-up,  verify  malfunction.  Isolate  fault,  remove/ 
disassemble,  repair.  Install,  etc. 

5.  University  of  Pennsylvania's  Monitor  Data  System  fMDS^ 

The  Inputs  to  the  University  of  Pennsylvania's  MD6  are  detailed  characteristics 
of  electrical  and  electromechanical  assemblies  In  Navy  equipments;  the  system 
stores  this  Information  so  that  Is  Is  easily  retrievable  by  a broad  class  of  users. 
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To  facilitate  searching,  selected  general  and  electrical  characteristics  of 
each  assembly  are  committed  to  magnetic-tape  memory.  The  selected  Information 
Identifies  the  pertinent  documentation  and  provides  an  abstract  of  the  salient 
characteristics  of  the  assembly. 

6.  Casualty  Report  (CASREP) 

The  CASREP  Is  a report  forwarded  In  the  form  of  a standard  Navy  radio  dispatch 
to  Indicate  a "casualty"  or  equipment  malfunction.  The  report  Includes  the  minimum 
pertinent  Information,  such  as  equipment  designation,  cause  of  malfunction, 
estimated  time  to  repair,  and  Identification  of  failed  iinlt  or  part. 

7.  Maintenance  Engineering  Analysis  Records  (MEARS) 

HEARS  forms  are  prepared  by  the  manufacturer  to  document  an  Integrated 
maintainability  and  support  program  for  weapons,  weapons  systems,  and  related 
equipments  being  procured  under  a specific  contract.  The  MEARS  forms  dociment 
maintenance  concepts.  Identify  maintenance  resources,  determine  personnel  and 
training  requirements,  provide  Information  for  technical  manuals,  determine 
support -equipment  requirements,  and  provide  the  basis  of  progress  and  status 
reporting  for  support  requirements. 

8.  Reporting  Forms  Used  by  BuShlps 

The  following  reporting  forms  have  been  used  by  BuShlps  but  are  now  being 
phased  out; 

(1)  Fallure/Replacement  Report  DD-7&7  (BUSHIPS  10550-1) 

(2)  Electronic  Equipment  Operational  Time  Log  (NAVSHIPS  4855) 

(3)  Electronics  Performance  and  Operational  Reports  (NAVSHIPS  3878) 

(4)  Report  of  Equipment  Failure  (NAVSHIPS  3621) 

These  reports  provide  feedback  Information  to  establish  severity  levels 
for  each  maintenance  problem  area,  provide  equipment  performance  data  for  use  In 
engineering  analyses,  and  form  the  bases  of  recommendations  for  specific  corrective 
actions . All  the  forms  are  used  to  establish  accurate  measures  of  equipment 
reliability  under  actual  field  conditions. 

9.  Failure,  Unsatisfactory,  or  Removal  Report  (NAVWEPS  FORM  13070/3) 

The  FUR  collects  specific  Information  considered  essential  to  conduct  complete 
evaluations  and  analyses  of  problem  areas  associated  with  Naval  aeronautical  weapons 
systems.  The  form  Is  used  to  report  all  unscheduled  maintenance  actions,  failures, 
deficiencies,  or  malfunctions  of  aeronautical  material  associated  with  certain 
types  bf  aircraft  and  permits  grouping  of  defects  and  failures  by  functional  system 
and  parts . 
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10.  The  SAM  Fleet  Reporting  System 


The  SAM  Fleet  reporting  system  is  an  Integrated  program  of  reliability, 
operability,  part  failure-data  collection,  and  data  processing  and  analysis  for 
surface  missile  systems . The  system  provides  Improved  failure  and  availability 
data,  and  a method  for  "local"  assessment  of  complex  weapons  systems. 

11.  APM  66-1 

The  Air  Force  Maintenance  Data  Collection  System,  docximented  In  AFM  66-1, 
was  designed  for  management  of  maintenance  resources;  It  supplies  data  to  manage- 
ment at  the  Base  level  within  the  Chief  of  Maintenance  complex.  Intermediate  and 
major  command  Headquarters,  and  to  the  Air  Force  Logistics  Command.  Maintenance 
data-collectlon  forms  (AFTO  210,  211,  and  212)  are  designed  to  serve  as  source 
documents  for  the  Maintenance  Data  Collection  System.  These  forms  are  utilized 
to  record  production  credit,  and  narrative  and  coded  Information  on  discrepancies 
and  maintenance  actions  for  all  tasks  requiring  expenditure  of  direct  labor  by 
maintenance  personnel. 

12.  U.  S.  Army  Equipment  Record  Procedures  (DA  Forms  2407  and  2408-3) 

Army  Equipment  Record  Procedures  are  based  on  the  concept  of  recording 
essential  data  concerning  equipment  operation  and  maintenance  during  the  equipments 
life  cycle  In  the  Army  Inventory.  This  essential  Information  Is  collected  (on 
forms  2407  and  2408-3),  processed,  and  analyzed  to  facilitate  management  of  the 
maintenance  effort  and  to  cross -feed  Information  to  all  sections  of  the  command 
whose  activities  may  be  Influenced  by  these  data. 

13.  Manufacturers'  Reporting  Systems  (Summary) 

The  systematic  data-collectlon  and-recordlng  systems  established  by  manufac- 
turers provide  continuous  Inputs  In  support  of  reliability  and  maintainability 
evaluations  of  weapons  systems  during  their  various  phases  of  research  and  develop- 
ment, testing,  and  operation.  Reliability  data  from  field  service  organizations 
Is  machine  processed  and  constantly  reevaluated  In  order  for  the  manufacturer 
to  make  engineering  recommendations  for  cheinges  based  on  equipment  performance 
In  Its  final  environment. 
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